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In the third chapter, the moſt improved: os, and ſome 


others which are in general uſe, are particularly deſcribed; no 
pains have been ſpared to leſſen the difficulty of obſervation, and 
remove obſcurity from deſcription; the relative advantages of 
each inſtrument are briefly pointed out, to enable the reader to 


ſelect that which is beſt adapted to his purſuits. The method of 


preparing NOS objects for obſervation, and the cautions 


neceſſary to be obſerved in the uſe of the eee are the 
ſubject of the tourth chapter. 


* * 
, 


When 1 firſt 1 the preſent eſſays, I had confiard my- 


elf to a re· publication of my father's work, entitled, Microgra- 
phia Illuſtrata; but I foon found chat both his and Mr. Baker 
tracts on the mieroſeope were very imperfect. Natural hiſtory 1 
had not been ſo much eultivated at the period when they wrote, 
as it is in the preſent day. To the want of that information 
which is new eaſily obtained, ve may, with propriety, impute 
their errors and imperfeQtions. I have endeavoured. to remedy 


their defects, Þy arranging the fubjects in ſyſtematic order, and 


by introdueing the microſcopic reader to the ſyſtem | of Linnæus, 
as far as relates to ſeas: by this he will learn to diſeriminate 


one inſect from another, to charaterize their different parts, and 


thus be better enabled to convey inſtruktion to others, and to. | 


avoid error himſelf. d ih. 
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ery ample- deſcription of t 1em | 
the more ſo, as many microſcopie writers, by not conſidering, 
theſe changes with vicention, have fallen imo a variety of miſtakes. 


0 atio jons hich inſets undergo, eo eonſtinute a prin- 
= cipal. branch. of their. biſtory y , and, furniſh many objebts for 1 
the microſcape, by have given a VE 
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e ee that bly wm Nips and ſhoots le a. 


may be turned inſide out like a glove, and yet live, act, 
form all the various functions of their little ſpheres. þ 185 
allied to theſe; the chapter finiſhes, with an account of thoſe 8 
5 ticellz which have been enumerated by Linnzus. It has. been T 
endeavour to diſſipate confuſion, by the introduction of order, io 


animalcula Which are to be pH in vegetable 7 


5 ſmall, that leave no ſpace deſtitute of inhabitants, and are of 
5 greater importance in the immenſe ſcale of beings | than, our con- 15 
tracted imagination can conceive, yet ſmall. as they are, each of 
them poſſeſſes all that beauty and proportion of organized texture 
Which is neceſſary 1 to it's well being, and ſuited to the happineſs i it . 

is called forth to enjoy. I have pointed out the decided EY 


known, hi corny more f imere 
reader. e 


plant, that may be grafted together as one tree to another, that, By 1 
8 en 


* : 


diſpoſe into method, and. E&left under, proper heads the ſubſtance ey 
of all that is known relative to theſe little creatures, and i in the 9 
compaſs of a few pages to give the reader the information that is | 
Gp through, volumes. VVV Fey 
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Microſcopic beings, that ſeem as it were to border on the üer 5 


characters which fix them in the ſcale of animal life, characters | 
that it is preſumed are a full confutation of the fanciful-theories of 
Needham and Buffon. A ſhort account of. three hundred and 
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"Thought al nid tems + with objefts. for Finger fk ob- . 
ſerver, yet ſuch is the indolence of the human mind, or ſuch its 

inattention to what is obvious, that among the purchaſers: of mi- 
croſcopes many have complained that they knew not hat ft 


jects to apply to their inſtrument; or Where % find object or 


| | 1 examination. To obviate this complaint, a catalogue iz here 
1 given, which is interſperſed with the deſcription of a few inſects, 


and other objects, which could not be conveniently introduced in. 

wah the foregoing chapters. By this catalogue it is hoped that the, 

= uſe of the 3 will be e and the Hs of. ae a 
=o. ET facilitate 7 , ent» rig oth 
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| To 3 he faſtidious ee of on. 3 the Togo of 1 
"a, L plagiariſm, I have ſubjoined to this preface a liſt « of the authors: Y 

Iz! have conſulted. | As my extracts were made at very diſtant. 
periods, it would have been impoſſible for me to remember to 
whom I was indebted for every new fact, or ingenious obſerva- 
tion. It may, however, be neceſſary to inform the reader, that 


Mr. Marſham gave me the Linnæan er for Me inſects eee 
are deſcribed an it . 0. A ants 7 


6 N28 (ore a 10715. 


5 The Mat were > ewe and cog ag a view, to he folded 
up with the work; but as it is the opinion of many of my friends 
that they would, by chis means, be materially injured, I have © 
. been adviſed to have them ſtitched in ſtrong blue paper, and lea) e 
it to the purchaſer to pore of them to his Own Kwan, 
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merit with the reſt of the od; and hand down the name of . 
the invemor to ſucceeding ages. Men of great literary abilities 
are too apt to deſpiſe the firſt dawnings of invention, not con- 5 
ſidering that all real knowledge is progreſſive, and that what 58 
they deem trifling may be n and W link to a neu 


branch of [cience. 


"The microſcope d the N of whe begabte of | 
| viſion, enables us to examine the ſtructure of plants and animals; 
- preſents to the eye myriads of beings, of whoſe exiſtence we 
had before formed no idea; pen to the curious an exhauſtleſs 
ſource of informatiòn and pleaſ ure; and furniſhes the philoſopher 
with an unlimited field of inveſtigation. It leads, to uſe the 
words of an ingenious writer, to the diſcovery of a thouſand an, 
wonders in the works of his hand, who created ourſelves, as well 
: 1 as the objects of our admiration it improves the faculties, exalts 
e the comprehenſion, and multiplies the inlets to happineſs ; is a 
/ new ſource of praiſe to him, to whom all we pay 18 nothing of 
what we owe; and while it pleaſes the imagination with. the un. 
bounded treaſures it offers to the view, it tends to make the”; 
| whole life one continued aft of admiration, | 
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1 is not difficult fic W ri nn croſcope fi 

began to be generally known, and was uſed for the nb * 

examining minute objefts ; for though we are ignorant of the 

name of the firſt inventor, we are acquainted with the names of 

thoſe who introduced it, into public view, and engaged their 
| attention to it, by exhibitin g fome of its wonderful effe&s. 
” Zacharias Janſens and his ſon had made microſcopes before the 
24 yr 1619 for in that Tr. the W Corne ell 


* 


more | Convex. len ſes were 


Ks e e ee ; „„ 4 


"_ 
+ 
3 
% 1 
. * = "1 
: . 
* * f | | 
{ * va 
. þ 
x." 8 
* 2 3 
Oey - 
* N | 
. * 3 
= * 0 3 
* 
- 


x 


* 
— 
S 


* 
. * 
s 2 
by 
1 
42" 
1 
* 2 
1 
3 
1 * 
7 7. 
'S 
FS». iS 8 
* 9 
„* 5 . 


54 
* "4 
E 
*S 
7 4 
; 1 

? x 

5 5 
” iy 
4 
oy + 

7 

f 

+4 

Penn 


in, t nat 1 vere 1 
period: JJ 
convexities, a VV 
it is natural to ſuppols, 
t, and applied =: 


\ + . Mm 4 . ; L g 4 
* . i t ö 1 & 4 49 2 .. OS « ö 
By * 822 9 3 1 a - b „ t 5 9 
J 8 1 * * 4 . 4 ' 4 | 3 
. } * . 7 4 N 7 . 1 ; F; 18 a 
* 1 . In % £ 0 i 7 1 $64 7 8 
— $ 1 3 7 WY. 8 4 8 0 
- 5 4 * a 7 a ; 


# 
1 9 
» 2 
, 9 
* ; 
. 
I 
4 MR 
4 
5 - 
: 3 
4 y ＋ 7 
% 


« 1 
# 0 7 
* . 4 
e 
4 ; : 
* | 
* 8 | » 
» 6 
- Rl : 
*. 
- N - : 
# Y * 
* 9 
| > : 


2 5 — 
ES SS RI 


— He” 
—— — 
- 


— — ” — — — 
p ; - © —_— — -— — 
— - — — e — — 1 — 
—ͤ . — ̃ ͤ — — — —— — — S Bert a oy re 
N * 
5 th"; ng __— 4 
. 


— 
” 


n 
—— 
— 


—— — 
— — 


— 


«„ „ ͤͤ % 3 —_— 
a. — > — —— 4.0 
- — 2 —— — ob — 
I — 


. | MicnogcopicaL, Eggars, 
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in found Giles be ſubſtirated for thank : 7 
fons which ſupport this opinion are, firſt, the minuteneſs of ſome 

ancient pieces of workmanſhip, which are to be met With in the 
cabinets of the curious: the parts of ſome of theſe are ſo ſmall, 1 
chat it does not appear at preſent how / they could have been en- 
ecuted without the uſe of magnifying glaſſes, or of what uſe: they” 4 

could have been when executed, unleſs they were in poſſeſſion of 
tbe to examine them withl A remarks le piece” 
a ſeal with very minute work, and which to the naked eye appears 
very confuſed and indiſtinR; but beautiful when ed wh with 1 . 
proper lens, is deſeribed ce Dans FHiſtoire de Academie des 
Inſcriptions,” tom. 1. P. 333; The ſecond argument is founded 
on a great variety of paſſages, that are to be ſeen in the works of 
Iamblichus, Pliny, Plutarch, Seneca, Agellius, Piſidias, &c. From 


The two principal tea. 


_ theſe paſlages i it is evident that they were enabled by ſome inſtru- „ | 


ment, or other means, not only to view "diſtant objects, butalls to 
' magnify ſmall ones; for if this is not admitted, the paſlages appear 
abſurd, and not capable of having a rational meaning applied to 
them. I ſhall only adduce a ſhort paſſage from Piſidias, a chrif- Ih 
tian writer of the ſeventh century, Tat fe 
qu Gheneig « You ſee things future by A dioptrum: * now we 

know of nothing but a proſpective glaſs or ſmall teleſcope, wheres | 
by things at a diſtance, may be ſeen as if they were near at hand, 

the circumſtance on which the ſimile was founded. It is alſo; 
clear, that they were acquainted with, and did make uſe of that 
kind of microſcope, which is even at this day commonly ſold in 


in dog Fic dunes pet 


our ſtreets by the Italian pedlars, namely, a glaſs bubble filled: 3 17 i | 


With water. Seneca plainly affirms it, Litera quam minutæ 


et obſcure, fer vitream pilam aqud i plenam, majores eee e 
cernuntur. N d lib. 11 cap. ; Fg La, en minute 
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obtained by the uſe of a de 


vex, an conſeq 2qQUEr 


tly the, eu power very great, the 


alpine focal Abet als it Wa for the e prafiice to. 

the: uſe thereof familiar; at the ſame time, the: ſom llncks of the 
aperture to theſe lenſes has been found injurious to the eyes of 

ſome obſervers: notwithſtanding, however, theſe. deſebts, the 
great magnifying pawer,. as well as. the diſtin viſion which s 
> ſingle lens, more than-counter- 0 
ballances every difficulty and diſadvantage. It was with this i in- 
een that r en F wen bee Lye onet t andEllis ; 


The e e of the kngle eee is wa nals, chat i 1 


is ſuſceptible of but little improvement, and has therefore under- 


gone but few alterations; and theſe have been chiefly confined ta 
the mode of mounting it, or the additions to it's apparatus. The 
greateſt improvement this inſtrument has received, was made by 
Dr. Lieberkuhn, about the year 1940; it conſiſted in placingthe _ 
fmall lens in the center of a highly-poliſhed concave ſpeculum of . 
filver, by which' means he was enabled to reflect a ſtrong hight 

upon the upper ſurface of an object, and thus examine it with 

great eaſe and pleaſure. Before this contrivance, it was almoſt 
impoſſible to examine ſmall opake objects with any degree of 
exactneſs and ſatisfaction; for the dark fide of the objet being 
next the eye, and alſo overſhadowed by the proximity . 
the er it's eee Was s neceſtariy © bee Ad 5 
N * fy Bo e 
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the parts is deſigned to be examined,” But none of tl 
were. preſented to the Royal fe image: lo, much, as the 
d; in a letter of his to the: Royal Sede wer * V] 


* 


upwards of forty years experience, he found that the moſt; con- 1 
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T There is" f lms reaſon for ſuppoſing, that Leeuwenhoek v. was ac- 


ſiderable diſcoveries were to be made with ſuch glaſſes, as, magni- 
ing: but moderately, exhibited the object with the moſt perfect . 
eſs. Each in | | 149; 


5 


125 hence he had always ö by 


quainted wich a mode of viewing opake objects, fimilar 10 oy 1 £ 
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About the year 16 f , fall glaſs globules began, | to of 80 5 
Longlly WOT. to the ga microſcope, inſtead of convex lenſes. 1 


By theſe globules, an immenſe magnifying, power is 15 a 4 
The invention, of them has been generally attributed, "4; 
Hartſoeker; i it appears, however, to me, that WEAR 5 
the manner r of making them i in the preface wh his „ 115 
Ulluſtrata, which was publiſhed i in the year 1656. N OW. che fu 1 6 
account we have of any. microſcopical diſcovery . 
ſoeker, was that of the ſpermatic animalculæ, made by hin 
when he was eighteen years old; which brings us e to the 
year 1674s. long after Dr. Hooke's publication. e 5 

FT As theſe, glaſs globules. have been very uſeful i. in the hands N 
et experienced obſervers, I (ſhall lay before my readers 1 (is 5 

FOE AE Philoſophical TranſaQions; No. 380, No. N 
1 + Prieſtley's Hiſtory of Optics, „F 

„ 8 6 797 40 etl 405 a 


procure, free, if poſſible, 
then by ming i of 1 a lamp ms le with ſpirit of wine, . 
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pail] ks glaſyby beating i it to powder, and waſhing i it very clean; 5 

he then took a little of this glaſs upon the ſharp point of a filver 

- needle, wetted with ſpittle, and held it in the flame, turning it 
about till a glaſs ball was formed; then taking it from the lame, 
| he akerwards e n folt 38 el and ſet 1 it in A ' braſs 


. 
n X 5 4 
— * A < F * b4 
5 d 3 . k * | 7 * 
2 . 5 * ” 1 . t ; ; . * y * 
* 4 * 


Nope l tas WY of thek glabules fo Ws T. Di 
Torre, of Naples, nor been ſo dexterous in the execution of 
them; and if others have not been able to follow him i in the ſame 
line, it may be fairly attributed to a want of that delicacy of 


touch for adjuſting the objects to their focus, and that aeuteneſa 


of viſion which can only be acquired by long praftice. P. Torre 


has alſo deſcribed, more minutely than any other author, the 5 
mode of executing theſe globules, which, as it throws much light 7 


upon the preceding deſeription by Dr. F Hooke, wil not, it is 5 855 
e be an N to 125 reader. 1 S vga 


1 


Three , are Been for Baer * theſe -tobules: 


. lamp and bellows, ſuch as are uſed by the glaſs-blowers; | 


2. A piece: of perfect tripoli; 3 A variety of ſmall glaſs rods. 


When the flame of the lamp is blown in an horizontal direction. 


it will be found to conſiſt of two parts; from the baſe to about 
two-thirds of it's length, it is of a white colour; beyond this, it 


is tranſparent, and colourleſs. It is this tranſparent part which 5 
is to be uſed for melting the glaſs, becauſe by this it will not be 


in the leaſt ſullied; but it will be immediately ſoiled, if it touches 


the white part of the flame. The part of the glaſs which is pre- 

ſented to the flame, ought to be exceeding elean, and great care 

ſhould be taken that 1 it de f not touched by the fingers. If the 
. mo * 


" P ; 2 4 
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glaſs rod has contrafled any ſpots, in mut ee „„ — 0 
of the parts that are f muſt be cut . | 75 
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| The piece of tripoli which is to. be uſed in forming the 
bules, ſhoutd be flat on one ſide, and ſo large, that it may be „ 4 
handled conveniently, and protect fingers . TJ... ͤ 
piece four or ſive inches long, and three or four inches thick, vill . 
anſwer very well. The beſt e poſe, is 5 — o 
colour, with a fine grain, heavy pact, 
n cal Q, ba MA | This kind refiſts » ing 2» I 
beſt, is not apt to break when calcined, and the /n > 143 
not adhere to i it. To calcine this 500 cover it well all round ; 1 


with charcoal nearly red hot, leavin 92 . q 
quite cold; it may ben be takeout. | [Let bend hemiſp | —— 


of ae keen, = poliſhed, and a Jews at W 2 5 . | | 
es ee ee, . „ 


10 MAKE SMALL Grass' Miczoyoorre GrompLes., . | E 

in each hand, place cheir ex. %%ͤœ 

tt ofe to each other and in the pureſt part of the :. 

eee them from each 33 
— * * ü 
| 25 | 
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| ocker! the nented elt following each 100 will be. Gann in 
proportion to the length it is drawn to and the ſmallneſs of he 
rod; in this manner you may procure threads of glaſs of any de- 
gree of fineneſs. Direct the flame to the middle of the thread, 
and it will be inſtantly divided: into two parts, Whe 
the threads is perfectly cool, place it at the extremity of tjñʒe 

flame, by which it will be rendered round; and if the thread of 

glaſs be very fine, an exceeding ſmall globule will be formed. ; 
This thread may now be broke off from the rod, and a new one 


2 one of 


may be again drawn out as SOR 9 80 the Ae mn the e 


VVT 


The ſmall ball is 18 now to > be Fa a | ay 


manner; they are then to be cleaned, and afterwards: place 


the cavities of the tripoli, by. means of a delicate: pair of nippers. {= 
The globules : are now to be melted a ſecond time, in order to 
render them completely ſpherical ; for this purpoſe, bring one of 
the cavities near the extremity of the flame, | directing this towards Y 


the tripoli, which mult be firſt heated; the cavity is then to be 


lowered, fo that the flame may touch the glafs, which, when it is 
red hot, will aſſume a perfect globular form; it muſt then be re- 
moved from the flame, and laid by; when cold, it ſhould be 
cleaned, by rubbing between two pieces of white paper. Let it 
now be ſet in a brafs cap, to try whether the figure be perfect. If 


the object is not well defined, the globule muſt be thrown away. 
Thong if ĩt r large, it 80 be * two or three times to 


e 


ate | from eee foie a 
this is eaſily effected by the ſharp. edge of a piece of flint, The 
ball ſhould be placed 1 in a groove of paper, and another piece of 
paper be held over it, to prevent the ball from flying about and 
| being loſt. A quantity of globules ought to be prepared in this 


* 


. ; ; 
. 
TOS 1 
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LY 


the Laid: When a large globule i 1s IEA ng, 4 it odd BE Ra 8 
agitated by ſhaking the tripoli, which will prevent it's becoming 


flat on one fide. By attending to theſe directions, the greater 

part of the globules will be round and fit for uſe. In damp wea- 
ther, notwithſtanding every precaution, it will onen u m 1 Bs 
out of 1 ee "ou or 125 ny” will ve fit oy we.” 


Mr. Stephen Gray, Is the Charter-Houſe, Sink ing RP IS : 
ſome irregular particles within a' glaſs globule, and finding that 
they appeared diſtin& and proc ligiouſly magnified when held cloſe 15 
' to his eye, concluded that if he placed a globule of water, in 
which there were any particles more opake than the water, near 
his eye, he ſhould ſee thoſe particles diſtinctiy and hi ghly mag- 
nified. This idea, when realized, far exceeded his expeRation. 
His method was, to take on a pin a ſmall portion of water which 


he knew had in it ſome minute animalcille; this he laid 6n the. '_ 5 


end of a ſmall piece of braſs wire, rill there was formed fomewhat = 5 
more than an hemiſphere of water; on applying it then to the 
eye, he found the animalculæ moſt enormoully magnified; for 


thoſe which were ſcarce diſcernible with his glaſs globules, with | 


this appeared as large as ordinary 804% (6996 They cannot be 
feen by day-light, except the robm be e ſee 
the greateſt advantage by candle-light.  Montuck o obſerves, thas 
when any objects are incloſed within this tranſparent globule, 
the hinder part of it afts like a concave mirror, provided 2 
fituated between that ſurface and the. cus; and that by this 


would be in the uſual way. An extempore microſcope may be 5 } 
formed, by taking up a ſmall drop of water on the point of a pin, 
and PRE ER it over a fine : hole chat bat of ens but as 


as 2 


4 b , , 1 a 
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the refractive power of water is leſs than that of ETA theſe 
globules do not magnify ſo much as thoſe of the ſame ſize, 
which are made of glaſs : this was alſo contrived by Mr. Gray. 
The ſame ingenious author invented another water microſcope, 
conſiſting of two drops of water, ſeparated in part by a thin braſs 

plate, but touching near the center; which were thus rendered 
equivalent to a double « Convex . of ynequal convexities. 


Dr. Hooke deſcribes a AE of 50 che angle 1 o 
which ſeems to have a great analogy to the foregoing methods 
of Mr. Gray. If you are deſirous (he ſays) of obtaining a mi- 
croſcope with one fingle refraction, and conſequently capable of 
procuring the greateſt clearneſs and brightneſs any one kind 
of microſcope 1 is ſuſceptible of; ſpread a little of the fluid you in- 
tend to examine on a glaſs plate, bring this under one of your 
microſcopic globules, then move it gently upwards, till the fluid 
touches the globule, to which it will ſoon adhere, and that ſo 
firmly, as to bear being moved a little. backwards or forwards, 
By looking through the globule, you will then have: a perfect view | 
of the animalculæ i in che drop; * 


Having laid before the reader the principal improvements that 
have been ſuggeſted or made in the ſingle microſcope, it remains 
only to point out thoſe inſtruments of this kind, which, from the 
mode in which they are fitted up, ſeem beſt adapted for general | 
uſe ; the peculiar advantages of which, as well as the manner of 
_ _ will be ESL in the third N of thus verk. 


Ll 
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4 Hooke's Lectures and ConjeQures, p. 98. 1 


Fig. 1. Plate 
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FE 2. Plate VI. A 
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Fig. 8. Plate VIII. A botamical 
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A COMPOUND MICROSCOPE , ; 
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The three firſt compound microſcopes that attraßt our notice, | 


are thoſe of Dr. Hooke, Euſtachio Divim, and Philip Bonnani, 


Dr. Hooke gives an account of his in the Preface to his Micro- 


graphia, which was N in the year 1656; it was about 


three inches in diameter, ſeven long, and furniſhed with four 
draw- out tubes, by which it might be lengthened as occaſion e-. 
quired: it had three glaſſes, a ſmall object glaſs, a middle glaſs, 


and a deep eye glaſs: Dr. Hooke uſed all the glaſſes when he 
wanted to take in a conſiderable part of an object at once, as by 
the middle glaſs a number of radiating pencils were conveyed to 


the eye, which would otherwiſe have been loſt: but when he 
_ wanted to examine with, accuracy the ſmall parts of any ſubſtance, 


he took out the middle glaſs, and only made uſe of the eye and 


object lenſes; for the fewer the refractions are, the clearer and 
more : bri 1. the he ap Pra 


An account of Euſfactio Divin? microſcope was ad at the 
| Royal Society, in 16658. * It conſiſted of an object lens, a mid- 
dle glaſs, and two eye glaſſes, which were plano convex lenſes, 


and were placed fo that they touched each other in the center of 


| their convex ſurfaces; by which means the. glaſs takes i in more of 
an object, the field is larger, the extremities of it leſs curved, 


and the magnifying power greater. The tube, in which the 


glaſſes were incloſed, was as large as a mais leg, and the eye 


glaſſes as broad as the palm of the hand; It had four ſeveral 


lengths; when ſhut up, it was ſixteen inches long, and magnified 1 
the diameter of an object forty-one times; at the ſecond length, 
ninety times; at the third length, one hundred and eleven times ; | 
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* Philoſ. Trinſ. No. 42. 
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From this period, to the year 1736, the microſcope appears 
not to have received any conſiderable alteration, but the 


ſcience itſelf to have been at a ſtand, The improvements which 0 


were making in the reflecting teleſcope, naturally | led thoſe who 
had turned their thoughts this way, to expect a ſimilar ſervice 


for microſcopes on the ſame principles: accordingly we find two 


plans of this kind; the firſt was that of Dr. Robert Barker. 


This inſtrument is entirely the ſame as the refleQing teleſcope, 
exceptin g the diſtance of the two {| peculums, which is lengthened, 
in order to adapt it to thoſe pencils of rays which enter the 


teleſcope diverging; whereas, from very diſtant objects, they 


come in a direction nearly parallel. Nut this was ſoon laid aſide, 


not only as it was more difficult to manage, but alſo becauſe it ; 
was unfit for any but very ſmall or tranſparent objects: for the 


object being between the ſpeculum and the image, would, if it 
were . and opake, e a due rellettion of 8 on . | 


object. 


The ſecond was contrived by Dr. Smith. In this there were 


two reflecting mirrors, one coneave, and the other convex; the 


image was viewed by a lens. This microſcope, though far from 
being executed in the beſt manner, performed, ſays Dr. Smith, 


very well, ſo that he did not doubt Vat what it would have ex 


% 


eelled en, if it had been property finiſhed. e 


i 
* 9 
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As ſome years are more : favorable to ao fr ruits of the earth, ſs OE 
alſo ſome periods are more favorable to particular ſciences, being: | 
rich in diſcovery, and cultivated with ardor. Thus, im the year 


f A rs Þ $45 EIS ; 
„ „ 1738. 


* Dr. Smith's Optics, Remarks, p- 94. 
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the ſame time, by affor new jarce of bog amuſement, „„ 
increaſed the number of microſcopic obſervers, who were further 


his talents in improving (as >. 
a. e e 9] 
| de gy fight alſo | 
light, and other excellent Ir of the more ancient inftraw | © 
ments; and.) in N  _ ſhut themſelves out from further —- 
be confined to a ſmall houſe, muſt loſe the be „„ % 
* Trembley: Memoires fur les 1 "Baker's Microſc | ik 
Attempt towards an Hiſtory of the Polype; Employment | 0 „ 
Adams's Micrographia Illuſtrata, Joblot' s Obſeryations @'Hiſtoire Naturelle, | „ 1 
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The bebte nearly at the ſame period, gave riſe to II. 
Buffon s famous ſyſtem of organic molecules, and M. Need- 
ham's incom prehenſible ideas concerning a vegetative force 
and the vitality of matter. M. Buffon has dreſſed up his tyſtem 


with all the charms of eloquence, preſenting it to the mind in i 
the moſt agreeable and lively colours, exerting the depths of eru« P 


dition in the moſt intereſting and ſeducing manner, to eſtabliſh 
his' hypotheſis, making us almoſt ready to adopt it againſt the 
dictates of reaſon, and the evidence of facts. But * this 
great man was miled by the warmth ef his imagination, his 
attachment to a favorite ſyſtem, or the uſe of imperfe& inſtru- 
ments, it appears but too evident, that he -was not PN gar 


with the objects whoſe nature he attempted to inveſtigates and it 
is probable, that he never faw * thoſe which he ſuppoſed he wass 
deſeribing, continually confounding the animalculæ produced 


from the putrifying decompoſition of animal ſubſtances, we the 
ſpermatic animaleulæ, although they are two kinds of beings, 


differing in form and nature; ſo that the beautiful fabric attempt: . 
ed to be raiſed on his hypotheſis, vaniſes antes wat ne of 


Bo truth andy well FRAY EX Carina 


After this period, 95 Di, cjther-farlaied ak the cee rs 
already. made, (which will be partic ularly deſcribed | hereafter), _ 
or tired by it's own-exertions, ſought for repoſe: in. other purſuits 4 
ſo 25 for ſeveral Ju» this ee Was e in me mear 3 
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Porro Buffonius, ut cum iuris viri venia dicam omnido 1 non o videtur, y ver- 15 5 
5 wnjculos ſeminales vidiſſe. Diuturnitas enim vite quam ſuis corpuſculis tribuit. A 
| oftendit non eſſe noſtra animalcula (id eſt, Ran) nen n al re 9 


horarum vita en. _ Haller et bal 7 
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2 lamp, by which means a picture of microſcopic i a might 


be exhibited 1 in winter nne N 


> 


I appears * from the tay. of M. An that M. Th 


n had conſiderably improved the folar microſcope, by 


adapting it to view opake objects. This contrivance was by ſome 
means loſt. The knowledge, however, that ſuch an effect had 


been PEO led Py to n to the ſobjelt himſelf, in 


no 4, 7 + 2. 


brought i it to 3 if he had Den, the fire of his ilu- 
minating mirror. Some further improvements were made on this 
inſtrument by M. Ziehr; but the moſt perfect inſtrument of the 
kind, is that of Mr. B. Martin, who publiſhed an account of it in 
the year 1774.+ The common ſolar microſcope does not ſhew 
the ſurface of any object, whereas the opake ſolar microſcope not 
only magnifies the object, but exhibits on a {ſcreen an expanded 
picture of its _ with al its colouts, i in a ma Wee 


manner. 

About has year 1774, 1 invented. the wt lucernal 
microſcope ;. this inſtrument does not in the leaſt fatigue the eye; 
it ſhews all opake objects in a moſt beautiful manner; and tranl- 
parent objects may be examined by it in various ways, ſo that no 


part of an object is left unexplored ; and: the outlines of all may 


be taken with caſe, even . thoſe ho are | molt unſkilled | in 
drawing. | $1 


M. L. 


* Prieſtley's Hill. of Optics, p. 244; > RT | 
4 Martin's Deſcription and Uſe of an Opake Solar Wenger / 
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M. L. F. Dellebarre publiſhed an account of his inicroſeope „ 
in the year 1777. It does not appear from this, that NR 
was luperior in any reſpett to thoſe; that were chen made in 
England, but was inferior in others; for thoſe publiſhed by my 
father in 1777, poſſeſſed all che advantages of Dellebarre's in ; TID 
higher degree, ok that of changing the eye glaſſes, %% — 
In 1784, M. #pinus bablied a nfeription of what he EE WET 
termed new-invented microſcopes, i in a letter to the Academie des. e 
Scienees de St. Peterſburg; 18 they are nothing more than an ap- 
plication of the acromatic perſpettive to microſcopic purpoſes. 
Now it has beer: long known to every one who is the leaſt verſed My 
in optics, that any teleſcope 1s eaſily converted into a microſcope, 1 108 
by removing the obje&t glaſs to a greater diſtance from the eye 
glaſſes; and that the diſtance of theimage varies with the diſtance = 
of the objett from the focus, and is magnified more, as it's. 
diſtance from the object is greater: the ſame teleſcope way, 
therefore, be ſucceſſively turned into a microſcope, Rs 4 
ifying powers. Mr. Martin had alſo ſhewn, in his deſeription oP 
and uſe of a polydynamic microſcope, how eaſily the ſmall acro- 4 
matie perſpective may be applied to this purpoſe. Botaniſts 
might find ſome advantage in attending to this inſtrument; it 
would aſſiſt them in diſcovering ſmall plants at a diſtance, and  _ ws 
thus often eye them from the e and dhe dirt . „ 
Big „ Plate I. m. 323 the deep 6 microſepe. | 
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* Deſcription, des Nouveaux Microſcopes, inventes par M. Epinuns. . 
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Fig. 15 Plate V. repreſents a ſolar opake mictoloope. 15 


Hig 1 Plate VL. i is a pi of the common folar nner 


1 1 155 ko 


- Big: 35 | Plate W. 18 har 18 i called crete, 


- wY 


Big 1, late IV. the improved double and gl micro * . 
EU e en not 


Fi ig. 2, Plat Iv. the beſt double : conſtrued a micoſope. 


i _ 
Fig. 3, Plate VIII. a « micrlopc dee, or, eee 
porable ee for a ne: 3 39787 
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lo; We cannot- cle thi chapter dicks an with thef.llowing 
obſervations on the microſcope. We are indebted tot for many 
diſcoveries in natural hiſtory; but let [us not ſuppoſe, that the 
Creator intended to hide theſe objects from our obſervation. | * 
is true, this inſtrument diſcovers to us as it were a new creation, 
new feries of animals, new foreſts of vegetables; but he who 
gave. being to theſe, gave us an underſtanding capable of invent- 
ing means to aſſiſt our organs in the diſcovery of their hidden 


2 1 Ss » 


beauties. He gave us eyes adapted to enlarge our ideas, and ba- 18 
pable of comprehending a univerſe at one view, and conſequently SEED 


incapable of diſcerning thoſe minute beings, with which. he has 
peopled every atom of the univerſe. But then he gave properties | 


and qualities to matter of a particular kind, by-which i e 


procure us this advantage, ang a at we. ſame tine: elevated tes 
ts under- 


— 


Muopntbor ions. 1 1 
underſtanding from-one rn of k knowledge e to, Anot 75 : 
was able to diſcovedthele aſſiſtances „ 

5 e ene, 116 Wt Tae UI! e de . by „„ 
11 is thus weſhonld conſider the diſc overie he 5 e 
ſtruments, which hav a ee their birth fe x 
-our faculties. It is ad che! 5 | 
«our admiration,” tl aatel WY means d ee 
covering them. er e gg cue us of pfying 
deeper into the wonders of nature, than Wðãas intended Oo Xi 
There is nothing we diſcd er by their aſſiſtance, which is wot a 5 
freſh ſource of praiſe; 1 pt chat Our faculties „„ 
can be better emp neans to inveſtigate the e 
works of God! 7: 2pniad Ig We a4 T 
a 19 8 trad; Tov | ; 
moſt 6 were, ; STOR 
we are too apt to treat the» Ali | 135 
would treat a good | | 
thoroughly examine, or be aſhamed-to find'any fault wich chem 
This is the effect of a partial conſideration f nature; but he I N . 
has candor of x nene look farth 2 5 will be 1 Kara ˙⁵3õ 
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Ot f lately 0 1 de of Aan la 
Or food-full ſubſtance! not the laboring { led, 

The herd, and flock that feed us; not the an. 
That yields us ſtores for elegance and uſe; 
The ſea that loads our table, and comveys 
The wanderer man from clime to clime, 


Thoſe rolling ſpheres; that from on 
Their kindly influence; not theſe alone, 
Which ftrike ev'n eyes incurious, 
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Each ſhell, each crawling inſect, holds A rank 


| Imponant in he lan of Him, who framd 
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highs: in the direction D E; but when it comes to E, "it will 

be as much refracted the contrary. way. If the ray of light had 

fallen perpendicularly on the ſurface of the plane glaſs, it would 7 

have paſſed een it in a _— DAY N not . been 
| TENT at all. 18 


* 
6 1 n p . 
* ; 3 TID 5 1 3 * 4 1 17 15 # * 


af parle rays of light, as. a ab abt Fig.6,: Plate L. fall 
direftly upon a convex lens A B, they ill abe ſo bent, as 60 
unite in a point C behind it. For the ray d D, which falls per- 
pendicularly upon the middle of the glaſs, will go through it 
without ſuffering any refraction: but thoſe which go: through the 
ſides of the lens, falling obliquely on it's ſurface, will be ſo bent, 
as to meet the central ray at C. The further the ray a is from 
the axis of the lens, the more obliquely it will fall upon it. The 
rays abe d e 5 g vill be 5 refracted, as to meet or be collected in 
. Pf a convex hw | Is a to the N or < mi- jameter.of the 
„ ſphere of the convexity of the lens. All the rays croſs the middle 
: ray at C, and then diverge Dr en eee 
lame manner as they were e p cauts 
Ir GP Jews! of tho hes e as AB, Fig. 6 Plate L 
be placed in the rays, and at the ſame diſtance. from the focus, | | 
it will refract them, ſo that aſter going (out of at, they will all 
be parallel again, and go on in the ſame manner as they came to 
the firſt Fw AB, ng on the ee ſides of he middle Ps "No 
7 . co nfs 3h 
"The FO ual als any in point, as 36 2 n 5 
Song therefore, if a candle be placed at C, in the fogus of the 
convex lens AB, 6. 6, Plated. the rays AUvarging from:it will 
6 be 
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The pi Aure, formed by Aa convex lens, i 1s either larger or ri 
than the object, in proportion as its diſtance. from the lens i is” 
e or leſs thas's it's diſtance fre 


© o"'% © 14 g 15 i a 4. 
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As a an v objec becomes perceprible to to us, W of the i image 


eo which is formed on the retina, it will, therefore, be ſeen 
in that direction, in which the rays enter the eye to form the ; 


| image, and will always be found in the line, in which the axis of 
a pencil of rays flowing from i it enter che eye. We from hence 
acquire a habit of judging the object to be ſituated in that line. 
Note; as the mind is unacquainted | with the refraftion the rays 
ſuffer before they enter the eye, it judges them to be an the line 
produced back, in which the axis of a pencil of rays flowing from 
it is aac and not in that! in which it was Wh re the refraftion. 
11. the! rays, e 3 proceed. F an e up are uk 
faded and reflected ſeveral times before they enter the eye, 
and theſe refraQtions, or reflections, change conſiderably the 
original direction of the rays which proceed from the object; it 
is clear, that it will not be ſeen in that line, Which would come 
ſtrait from it to the eye; but it vill be ſeen in the direction of, 
thoſe N which enter the eye, and form the 1 1 thereof ity 


We perceive the preſenee and Kgur ef obþ ects; 4p the l. 
preſſion each reſpective image makes on the retina; the mind, in 
conſequence of theſe impreſſions, forms concluſions concerning 
the ſize, poſition, and motion of the object. It muſt however be. 


obſerved, that theſe concluſions are often rectified or 


by che mind, in conſequence of, the effects of more habitual im: N 


preſſons. For enpapie; there! | is a certain diſtance, at which, 
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= $643 proportion but we do not perceive this diminution, ED ͤĩ ];U) 
becauſe the: mind has rectified the im | | 
retina. © To prove this, we need only conſider, / that if we ſee VV 
a perſon at 120 feet diſtance, he dpi ſo Oy „ eg oe ON 
fall, as if the 1 2 vi 


>. « 


when we place a'glahs | 
{from i it's 3 changes . | b 


| PIO therapy of Uight from the, abel, this objet 
ought not to be judged as if it were placed at the ordinary e | | 
How n the: N in which caſe we it's ſize more by | | N 
or by the ſlo 9 which 4 
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Ir ce image of an objeRt, formed after refraQtion, is greater or 
| leſs than the angle formed at the eye, by che rays proceeding. 
from the extremities of the  objett iſelf, the object will appear 
alſo proportionably enlarged or diminiſhed ; ſo that if the eye 
approaches to, or removes from, the laſt image, the object will 
appear to increaſe or diminiſh, though the eye ſhould in reality 
remove from it in one caſe, or approach towards it in the other; 
becauſe the no takes e of the ES. ne is ronſhleced © 
inſtead of it. py OE oO RO OG DSA COOPER Tic, 


# 


The apparent diſtance of an n objeftf ou SHA e een 
by the real diſtance from the laſt image; for, as the apparent 
diſtance is eſtimated principally by the ideas we have of their ſize, it 
follows, that when we ſte objects, whoſe images are increaſed or 
diminiſhed by refraction, we naturally judge them to be nearer 
or further from the eye, in proportion to the fize thereof, when 
compared to that with which we are acquainted. The apparent 
diſtance of an object is conſiderably affected by the brightneſs, 
diſtinctneſs, and magnitude thereof. Now as theſe circumſtances 
are, in a certain degree, altered by the refraftion of the rays, in 
their paſſing through different mediums, they will alſo, in n ſome: 
_ meaſure, affect the eiu of yu g Wilkins. 115 

In the theory of viſion, it is notelliry to Ti exntious not to 
confound the organs of viſion with the being that perceives, or 
Vith the perceptive faculty. The eye is not that which ſees, it 

is only the organ by which we ſee. A man cannot ſee the ſatel- 
lites of Jupiter but by a teleſcope. Does he conelude from this, 
that it is the teleſcope that ſees thoſe ſtars ? By no means; ſuch a. 


| concluſion would be abſurd. It is no leſs abſurd to conclude, - 
| 8: that 


J 
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that it is the eye chat ſees. The teleſcope f is an artificial organ 


1 
* - * 
- 7 £ 4 * A * 4 
| 43 g 


2 fi git. but it ſees not. The eye is a natural organ of ſight, by 


we obs: ow the natüral ne ” Iittlejas the en. 
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achine, 0 bn contrived for ing 


the rays of light, and forming a diſtin& picture of 0 objects upon 


the retina; but it ſees neither the obje@ nor the picture. It can 


form the pifture after it is taken out of the head, but no viſion 


enſues, Even when it is in its proper place, and perfealy found, 


For uſcleſs $ Was . hands 10 \ 
15 Were nature, beauteous object! nne 


Thoſe both in vain, the object and the ſigtt. 


Wrapt from the radiance of revealing li _ ; 

As vain the bright iNluminating beam, i 
VDmxaſted by the medium's airy ſtemmm 

Vet vain the textur d eye, and object en, F AL rH 
The funny luſtre, and continuous air; 7 

Annull'd and blank this grand illuſtrious. ſcene, | 

All, all it's grace and lifeleſs glories van 
Till fromth'ETzxnar ſprung this effluent ſoul, 
For orm nd to pet, _— eee the 6 
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„Reid on n the Locle due Powers of Nav, n . 
+ The eye. if 9-4, 
4 Brooke's Univerſal Beauty, p. 25. 
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known, that an <bſtrution i in che optic nerve takes 
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17 be © ents obe renders minute objefts' viſible; by W 


of a {mall glaſs globule, or convex lens, of a ſhort focus, Let 


E V, Fig. 11, Plate I. repreſent the eye; and OB, a ſmall ob- 


jekt, ſituated very near to it, conſequently the angle of its 
apparent magnitude very large. Let tlie condex lens RS be in- 
terpoſed between the eye and the object, ſo that the diſtance 
between it and the object may be equal to the focal length; and 
the rays which diverge from the object, and paſs through the 
lens, will afterwards proceed, and conſequently enter the eye 

parallel: after which, they will be converged, and form an in- 


verted picture on the retina, and the object will be clearly ſeen; 
though, if removed to the diſtance 0 15 Inches, i it's.  ſmallneſs 


would render it inviſible... PEE ph Sites IV ERR 


When the Jens i is not held loſe to the 600 he ebe i is {To 


what more magnified; becauſe the pencils, Which paſs at a 


diſtance from the center of the- lens, are: refracted inward, toward. 
the axis, and conſequently ſeem to come from points more 


remote from the center of the object, as may be ſeen in Fig. 12. 
Plate I. where the pencils which proceed from O and B are re- 
nenen imvards, and ſeem. to come oem, the Point i and m. ; 


F g. 8. Plate I. may, e give the a a Aill theres 


view, why a convex lens increaſes. the angle of viſion. Without 


a lens, as F G, the eye at A would ſee the dart B C under the 


angle b Ac; but the rays B F and C G from, the extremities of 
the dart in paſſing through the lens, are refracted to the eye in 


che directions f A and. Ga, which h cauſes the dart to be { een under- 
the- 


- i 


* * 
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wy 


the much larger angle DAE. (the ſame as the angle 60 a 8-3: 

therefore, the dart B C will Ps 0 much nen as to ex- 91 55 

tend in 57% OY D to . a 5 es ; 
| Theobjea, ab ahi been tif „ by we f the. 

end} appears to be magnified. nearly in he propo a da baer SN 1 

he focal diſtance of the glaſs bears to the diſtance of the obj 99} 428 


when enen naked I FF io a natmbe fe 147, 


oO 


TAIL FE; 


"To ets this ther: W the 5 elbe to the 805 -that 5 

in moch of the object may be ſeen at one view as is poſlible; ; ths 
then remove the objett to. and fro, till it appears perfectly R 1 
_ diſtin, and well defined; now remove the lens, and ſubſtiine — 4 
in it's place a chin plate, with a very ſmall hole in it, and the . 
object will appear as diſtinct, and as much magnified, w 2-5. 
lens, though not quite ſo bright ; and it appears as SS 
magnified in this caſe, than it does when viewed with the naked IE 4 
eye, as the diſtance of the object from the hole, or lens, i . 


chan che diſtance at which 1 it my” be ſeen Wa with che naked „„ 


Fit: bene we fre, chi the N ee! of: the PINE 1s to. 
render the object diſtin, which it does by aſſiſting the eye to 
increaſe the refraction of the rays in each pencil; and that the 


apparent, magnitude is entirely owing object being ſeen 0 
much nearer Kats 1 — enen views Rs it. 
" ks 8 8 5 . 23 F I 8 # 
8 microſcopes engl he "WHO br the bs | Q 
have AOL 8 in the een of che focal diſtance fron the- : 
„„ a Cyclogta at micwleoe, „% BLEk 1 
is g 
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limits of diſuinct viſion with the naked eye) to Sight . For 


example, if the ſemi- diameter of a lens, equally convex on both 


ſides, be half an inch, which is alſo equal to it's focal diſtance, 
we ſhall have as ; is to 8, ſo is 1 to 16; that is, the diameter 
of the object in the proportion of ſixteen to one. 2. As the 
diſtance of eight inches is always the ſame, it follows, that by 


| how much the focal diſtance is ſmaller, there will be a greater 


difference between it and the eight inches ; and conſequently, 
the diameter of the object will be ſo much the more magnified, 

in proportion as the lenſes are ſegments of ſmaller ſpheres. g. If 
the object be placed in the focus of a glaſs globule or ſphere, and 
the eye be behind it in the focus, the object will be ſeen diſtin 


 inanerett ſituation, and magnified as to it's diameter, in the pro- 
portion of 3 of. the diameter of the globule to eight inches; 


thus ſuppoſe the diameter of the ſphere to be of an inch, 
then 4 of this will be equal to ; conſequently, the real 
diameter of the object to the apparent one, as & to 8, or as 


3 to 320, e e eee | 5 


Or THE DouBLE OR CourounD Micnoscore. | 


In the epo 9 the 1 ape is viewed ** of. 
the objekt, which image is magnified by a ſingle lens, as the ob- 
ject is in a fingle microſcope. It conſiſts of an object lens, L N. 
Fig. 5, Plate I. and an eye glaſs FG. The object OB is placed 


A little further from the lens than it's principal focal diſtance, ſo 
that the pencils of rays proceeding'from the different points of 


the object through the lens, may converge to their reſpective 
foci, and form an inverted image of the object at PQ; which 
image is viewed by the "7 through the on glaſs F G, which 1 is 


ſo 


j 


3 ; 1 
1 85 
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ſo placed, that the image may be in it's focus on one fide and : 
the eye at the ſame diſtance on the other. The rays af each pen- 
eil will be parallel, after paſſing out of the glaſs, till they reach 


theeye at E, where they will begin' to conyerge by the refractive 
powers of the humours; and after having croſſed each other 

in the pupil, and paſſed through the chryſtalline and vitreous 
humours, they will be collected in WO on the retina, and form 


a large inverted image ene 


— 


11 vill be . bn witht has 5 EYE ex PETER Y 1 


| dexfland the reaſon of the magnifying power of a compound 
microſcope. The object is magnified, upon two accounts; firſt, 


becauſe if we viewed the image with the naked eye, it would | 


appear as much larger than the object, as the image is really 
larger chan it, or as the diſtance f R is greater than the diſtance 
fb; and ſeeondly, becauſe this picture is again magnified by the 


eye glaſs, upon the principle explained in the _—_— article 


on wien, by angle n 


N 8 of 
* 


ur it is to "I 3 theit the 4 image „een is ihe Cons 2 
lens, as is the caſe in the compound microſcope, differs from the 


real object in a very eflential | particular; that is to ſay, the light 


being emitted from the object in every direction, renders it viſible 
to an eye placed in any poſition; 3. bn the points of the image 


formed by a lens, emitting no more than 2 ſmall conical body of 
_ rays, which arrives from the glaſs, can be viſible only when the 


eye is ſituate within it's confine. Thus the peneil, which 


emanates from o in che objet, and is converged by the lens to 
afterwards diverging towards H, and therefore, 


M, proceeds 
never arrives at the lens FG, nor enters the eye at E. But the 
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pencils which proceed from the points o and b, will 1 wo 
on the lens F G, and by it carried parallel. to the eye; conſe . 
quently, the correſpondent points of the image QP will be 
viſible; and thoſe which are ſituate farther out towards H and I, 
vill not be ſeen. This quantity of the 1 e * P, or eee, 
is called the field of view. 31 VV 


"Hens It 3 that if the image be large, a very ſmall 
part of it will be viſible ; becauſe the pencils of rays will for the 
moſt part fall without the eye glaſs: FG. And it is likewiſe plain, 
that a remedy which would cauſe: the peneils, which proceed 
from the extremes O and B of the object, to arrive at the eye, 
will render a greater part of it viſible; or, in other words, enlarge 
| : the field of view. This is effected by the interpoſition of a broad 
| : 5 lens DE (Fi ig. 5) of a proper curvature, at a ſmall diſtance from 
| tee focal image. For, by that means, the pencil DM, which 
5 would otherwiſe have proceeded towards H, is refracted to the 

eye, as delineated in the figure, and the mind conceives from 

. „„ thence the exiſtence of a radiant point at 2. from which the rays 
1 I laſt proceeded. In like manner, and by a parity of reaſon, the 
> Other extreme of the image is ſeen at P, and the intermediate 
points are alſo rendered viſible. On theſe conſiderations it is, 

that compound microſcopes are uſually made to conſiſt of 

an object lens LN, by which the image is formed, enlarged, 

and inverted; an amplifying lens D E, by which the field of view 

is enlarged, and an eye glaſs or lens, by means of which the eye 

„„ is allowed to approach very near, and conſequently to view the 
image under a very great angle of apparent magnitude. It is now 


glaſs, in le manner of Euſtachio Divini and M. . by 
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cuſtomary to combine two or more lenſes together at the eye 
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out them, - The advantages procured by the magnifying power, 
would be exceedingly circumſcribed, if they were not -accom- 


pani ed by the latter : for if the ſame quantity of light is diffuſed . 


over a much larger ſurface, it's force is proportionably diminiſhed; 

and therefore the object, though magnified, will be dark and 
abſcure. Thus, ſuppoſe the diameter of the object to be enlarged 
ten times, and conſequently the ſurface one hundred times, yet, 
if the focal diſtance of the glaſs was eight inrhes, (provitled this 
was poſhble) and it's diameter only about 


when viewed through the glaſs, than when it was ſeen by the 
naked eye; and this even on the ſuppolition; that the glaſs tranſ- 
all. che light which fell upon it, 2 1 > gleſt ran do. 
But if the glaſs" was only! four inches Nance, and 
diameter remained” as before; the Waben . be vaſtly 
diminiſhed ; becauſe the glaſs could be placed twice as near the 
object as before, and would conſequently receive four times as 


many rays as in the former caſe, and we i mod t 


much brighter than before. By going c thus, diminiſhing the 


eter as large as 
aortionably magnified, 


focal diftance of the glaſs, and keeping i it's dia 
poſſible, we ſhall perceive” the object prop 
and yet remain bright and diſtin,” 'T ouch this is the caſe in 
theory, yet there is a limit in optical ens which is ſoon 
arrived at, but which cannot be paſſed. This rd from the 
ne Feen e 
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; ds ſmall fize of great eee ; by which means, andere ang 

ing their near approach to the object, they receive a ſmaller 

ot | quantity of light than might be expected. Thus, ae nc i 
15 een of an inch focal diſtance, ſuch aplaſs w LE 

the viſible diameter eighty times, and the ſurface 6400 lon ff 
the breadth of the glaſs could at che ſame time be ed as 


— 


IN es & 


as 
great as the pupil of the eye, which we ſhall ſuppoſe e en of - 
an inch, the object would appear magni ed 6400 times, and euery 
part would be as bright as it appears to the naked eye. Nut if we 
fuppoſe the lens to 0 bes only * of) an inch diameter. 25 10 an . 
\ 3 erckans nh A of commumeating to the aghifid 
N e a quantity of licht equal to 10s,” it would communic: 80 
an illumination ſuited only to 1600, and the magnified e 0 
would appear four times as dim as ir does to the naked 2 This 
| _ inconvenience can, however, be i in a great degret 7 d, by 
e thiowings/.mich larger quantity of light on ihe « 


* 0 3 
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methods of Oe this e be pointed out in the 
courſe of the work. e e e e DER e 5 


N 6 
755 . 1 
58 1 8 - F $8 % & £5.27 > 5 e * S 3 . 1 d : 4 a 0 a N 


# $36 


Fl £ 


Ile third ſich ariſes from the ſhortneſs of ert ca 
diſtance in large magnifiers; nvenience can, like the 
former, be remedied in ſome degree b 7 - tiifitiat means; of accu- 

„„ mulating light; but ſtill the eye is ſo ſtrained, as it muſt be 
5 brought nearer the glaſs than it can well bear, which in ſome mea- IN 
„ ſure ſuperſedes the uſe of very deep lenſes, or ſuch as are capable Fo 

N inogaifying beyond a certain 1 18 Pets zi Peas MAE HT" Et 
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s will be in the ſame proportion hat the limits ol natural licht 
bent to the focus of the lens. If, for inſtance, the convex lens is 
of one inch focus, and the natural ſigbt of eight inches. an ob- 
jet ſeen through that lens will have 13; diameter appar 
increaſed eight times; but as the obje i intreaſed in every 
direction, we muſt ſquare this apparent diameter, to know how 
much the object is really magnified) and thus i a by: 


ently | 


we n 0 ee is nga Cham. Alf 7 AG 
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8 1% 79 1 16 bj 1141 ett $1 wa. 4 81 M 
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rok theſe princ hed: Mw follo ving We rule for alertaine 


ing the magnifying power of ingle lenſes, is deduced. Place: a 
ſmall thin tranſparent: object an the ſtage of tl © microſcope, 
adjuſt the lens till the object appears perfectly dif 
ſure the diſtance accurately between the. lens andy the objet 
reduce the meaſure thus found to the hundredths of an inch, and 
calculate how many times this meaſure is contained in eight 
inches, firſt reducing the eight inches into hundredths, which 
will give you the number of times the diameter of 2 
magnified ; which number multiplied. into itſelf. or ſquan 
gives the: e laperßeial eng ht the a . QF 
4410 only one aaa held cnn be: ue Ry a time, 1 
fafficient, in general, to know hom much the Nat thereof 
magnified : but when it is neceſſary to know how. 
objects are contained in a larger, as for inſtance, 3 many given. 
animalcula are contained in the bulk: of a grain of ſand, then we 
muſt cube the firſt number, 9912 which 4 means we 2 u een 
bende or magnified bt. 
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three inc as lb 5 the board D; draw three lines with 
this piece of paper, ſo as to divide it into four equa peru, 
care that the middle of the paper correſponds with. 
the lens. 8 There i Is alſo a ug eres which, ix re 
AE. VVV 


\ 


Take this Appen into oithe dark t of 
2 to the window ; direct the Slaſs tow; 
and diſtant object which is out of doo „ and move the ſliding 
piece B; until the image of the object on the paper is, ſharp and; h 


1 | clear. The diſtance between the face of the paper andithe lens 5 7 


5 (Vhich f 1s ſhewn on the ſide o "the rule by the diviſi ns 1} 
is the focus of the glaſs ; no- y ſer the eye piece e E to che ſame: 
"diſtance on the other ſide of the glaſs, then with one eye lade: 
che fight at e, look at the magnified image of the, lines, and 
' with the other eye at the lines themſelves : the image, — by 
means of the glaſs, and expreſſed in the figure by the dotted + ; - 
lines, will be double the breadth of the ſame object ſeen by the 


natural eye. This will be found to be true, whatſoe 


of the lens with which the xp ment is made. lit 0 VV 
5 . „„ F 4322 535 „ 

| , | 175 4. | e 

1 4 
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. This experiment is PEE TY more imple to thoſe who are 


3% 3 249 1K 


accuſtomed to obſerve with both eyes et de fame ime, by 
3 ho making uſe of half a lens, and placing che diamet ö — 5 0 


LS * 


180) the rule, as they may then readily view the abet f image 
and real object with the ſame glance of the eye, and ae cor 


5 N pare them together wit eaſe and accuracy. n 4 
| Fr 08 Wy C 715 280 I 
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Let the 1 AFB, Fig 3, Plate "nn A, W which Ss, 


 formedatthe nakede eye, by! the 1 tay of light which paſ 
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parallel to each other 
were afterwards ſo 
glaſs, as to unite at its 
diſtance of the lens on the 


Ty object would appear double | 
to the «4a when pet; at F; reg: | 
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at by Is 5 to ihe ares F. If che viſual rays are continued to 
the ſurface of the eren das will form triangle D F . 
ian CO is to A 5 
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Wit you . towards M, half the fue Ane, the i apparent 5 
| Sutter, will be only increaſed one-third... If, on the contrary. . 
the point of ſight is lengthened to double the diſtance of its 


focus, then the magnified diameter. will appear to be three times 1728 


that of the real objett, Mr. Magny concludes: from hence, ets * 


there is an impropriety in eſtimating the magnifying power of he 


eye glaſs of compound microſcopes, by ſeeing how oſien it's focus + 
is contained in eight or ten inches; and to obviate theſe defects, 2 

>, he recommends two methods to be v uſed, which eee con- 
'S firm each other... „ 0 #4418 Wi eee 
The - firſt and moſt F ak to „ find how foe any com- 
pound mieroſeope magnifies an object, is the ſame which is 
deſcribed by Dr. Hocke in his Mierographia, and is as follows: 
; place an accurate ſcale, which is divided into very minute parts | 
of an inch, en che ſtage of your microſcope; adjult th 
ſcope, till theſe diviſions appear diſtin& ; then obſerve with the- 
other eye how many diviſions. of a rule, ſimilarly divided. and 
held at the ſtage, are included in one of the: magnified. diy [ © 2s: 
for if one divifion, as ſeen with one eye through: the microſcope, 
45 extends to chirty divifions on the rule, which is ſeen by dene 
eye, it is evident, chat the diameter 15 the object is e ' 
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5 Fig. 4, Plate II. A,) three or four tenths of an inch broad, and 

about ſeven inches long; at each inch is fixed a piece of ivory, 
| the een inch 3 is barren of babe and e inta ien enen 
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to tis axis of the ſcrew. © The PETTY Ie of the ſcrew are 


counted on a ſcale, which is an inch divided into fifty parts; the 
index to theſe diviſions” is, a flower de luce marked upon the 


 flider, which carries the needle point acroſs the field of the miero- 
ſeope. Every revolution of the mierometer ſcrew meaſures 
part of an meh, which is again ſubdivided by means of the 


diviſions on the circular plate, as this is divided into twenty equal 
parts, over which the index paſſes at every revolution of the 
ſcrew; by which means, we obtain with eaſe the meaſure of one 


95 thouſandth part of an inch: for '50, the number of threads on the | 


ſcrew in one inch, heing multiplied by 20 the diviſions on the 
circular plate, are equal to 1000; fo that each diviſion on the cir- 
cular plate ſhews, that the needle has either be or W 


one eee 15 of an inch. 


Te POO this micrometer on the body of the microſcope, open 


the circular part F K H, Fig. 8, Plate II. A, by taking out the 
ſcrew G, throw back the ſemicirele FK which moves upon a 
joint at K, then turn the ſliding. tube of the body of the micro- 
ſcope, ſo that the ſmall holes which are in both tubes may exactly 


coincide, and let the needle g of the micrometer have a free 


paſlage through them; after this, ferew i it faſt en n 955 * 
the ſerew G. 1185 


1 
7 


The needle will now anc the feld of the Ae ane and - 


meaſure the length and breadth of the image of any objekt that is 
applied to it. But further aſſiſtance muſt be had, in order to 


meaſure the object itſelf, which is a ſubje& of real importance; 


for though we have aſcertained the power of the microſcope, and 
| know that it is fo r thouſand tunes, ul this wil 
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for our ideas of bulk being formed by 
ther, we can e of be 


ſame thing is een 
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ng an accurate 


meaſure” on the ſtage. 
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idea of. A real ſire; 


the c coinpariſon,of one ob- 


As it requires an attet live eye 


to watch the we xt of the needle point, as it ee over the 


image of a kn 


It at leaſt fix times; then 


is and divi 
quotient will be the mean of all the 
umn of a table, next to e wl 
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be ſuch a part of one · tenth, as is expreſſed by their diä + 
Thus; if it be divided into ten equal parts, chis will divide the 
inch into one hundred equal parts; the firſt diviſion next c will 
be equal to one hundredth part of an inch, becauſe tis the tenth £ 
part of one-tenth of an inch. If theſe. lines are divided into 
twenty equal parts, the inch will be by that means divided into 
two hundred equal parts. Laſtly, if ab ca are made three 
inches long, and divided i into one hundred ec val parts, ve obtain 5 
Vith eaſe the one thouſandth part The ſcale 1 is repreſented . as 
ſolid at Fig: 6, but as perforated at. Fig. 55 and 75 fo that, the light 750 
paſſes e the OO ben he ſectoral 
the Hy e n e 58 
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e -ofe hs fines fi nab. micro on er, Fig. 8, Plate ILA, 
to the body of the microſcope; then fit the ſectoral ſcale, Fig. 7, 
in the ſtage, and adjuſt the mieroſcope to its proper locus or 
diftance from the ſcale, which 1 is to be moved till che baſe appear 
in the middle of the field of view; then bring the needle point g. 
Fig. 8, (by turning the ſcrew L) to touch one of the lines « ca ex- 
actly at the point anſwering to 20 on the ſectoral ſcale. The 
index a of the micrometer, Fig. 8, is to be ſet to the firſt diviſion, 
and that on the dial plate to 20, which is both the beginning and 
end of it's diviſions: we are then prepared 1 to find the ma gnifying. | 
power of e nichenifier in tho compound micro, COPE wich ve 
are uſing. os ole e 
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microſcope magnifies the. alete of: the object; lay, as. 240, 
the diſtance of the eye from the image of the Object, is to Soo, | 
the diſtance of the eye from. the object, ſo is 1068, double the 
meaſure found on the micrometer, 10.56 . or the number of 5 
times the microſcope magnifies the diameter of the object. By 
working in this manner, the magnifying power of each lens uſed 
with the compound microſcope, may be gaſily found, though the 

reſult will be different in different compound microſcopes, vary- 
ing according to the combination of che lenſes, their diſtance 


* the . and one another, de.. Wet 1 ee 


eie {air 
. mares: the: magnifying, power Pe the eee 
with the different object lenſes that are uſed, therewith, our. next 
ſubjeRt is to find out the real ſize of the objects themſelves, and 
their different parts; this is eaſily effected, by finding how many 


revolutions of the micrometer-ſcrew. anſwer to a known, meaſure 5 : 


on the ſectoral ſcale, or other object laced on the ſta from 
the number thus found, a table ſhould be conſtructed, expreſſing 


the value of the different revolutions of the micrometer with that 
object lens, by which the primary number was obtained. Similar 
tables muſt be conſtructed for each object lens. By a ſet of tables 
of this. kind, the obſerver may readlily find the meaſure ol any 
object he is examining; for he has only to make the needle 5 
traverſe over this objekt, and obſerve the. number of revolutions 
the ſcrew has made in it's paſſage: and then look into his table c 
for the real meaſure which date use to this e of ren: 
tions, which | is the meaſure ques | MBE te: 
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nl I labs had for them, has fully repaid my pains and ex- 


pences, in b FN it to it 8 l ſtate N bern een. : 


As the far greater part of the objets hich wn us are 


opake, and very few are ſufficiently tranſparent to be examined 
by che common microſcopes, an inſtrument that could be readi] 


applied to the examination of opake objetts, has always'been a 


deſideratum. Even in the examination of tranſparent objects, 


many of the ſine and more curious portions are loſt, and drowned 


as it were in the light which muſt be tranſmitted through them; 
while different parts of the ſame object appear only as dark lines 


or ſpots, becauſe they are ſo opake, as not to p light to 
pals through them. Theſe difficulties, as well as many more 


are obviated in the lucernal microſcope ; by which, pa ake” Wh 
jects, of various ſizes, may be ſeen with eaſe 


the beautiful colours with which moſt of them are adorned, are 


and diſtin : ſs ; 


rendered more brilliant, without changing in the leaſt the real 


tint of the colour. The concave and convex n ol an e 
retain alſo their 170 form. 5 


7 ' * * 
, $ e th * * — 


The facility with wah al ak PLE are alice to this 
inſtrument, 1s another conſiderable advantage, and almoſt pecu- 


lar to itſelf; as the texture and configuration of the more tender 


parts are often hurt by previous preparation, every object may 
be examined by this inſtrument, firſt, as opake, and ee. hy 
i the texture en admit t it, as e 
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The e e ALS not in that leaſt 6 4 eye; i 


the n ee like nature eb, giving eaſe to his 8 La 
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pleaſure to the mind: there is alſo, in the uſe of, this mma 
no Jcccalion to Hunt that "m_ which is not directed to the m 
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A fac advantage ener to this microſcope is is, that by: 
the outlines of every object may be taken, even by thoſe 06 are 
not accuſtomed to draw; while thoſe who can draw well, will 
receive great aſſiſtance, and execute their work with more accu- 
racy, and in leſs time than they would. oth 


8 


e have been able 


to have performed it in. Moſt of the deſigns for this work were 


taken with the 


F 


; microſcope; and, I hope, the accuracy 


with which they are executed, will be deemed a ſufficient | £ 


teſtimony in favour of the inſtrument. In this point of view, it 
will, I think, be found of great uſe to the anatomiſt, the otaniſt, 
the entomologiſt, &c. as it will enable them not only to e 
gate the object of their reſearches, but to convey to ohen 


accurate anten ol . h j they with to, nne 
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Fig 1, Plate L repreſents the ens ) LUCERNAL MICRO». 


SCOPE, mounted 0 view opake objects; A BCD E is a large 
5 3 mahogany 
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mahogany. pyramidical box, which forms the body of tow micro- 
ſcope ; it is ſupported firmly on the braſs pillar F FO by means of 
me ſocket H, and the curved one IK. 
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I. M Ni is a dif for the eye, in cots to dive ü it in i 1 
the lenſes; it conſiſts of two braſs tubes, one ſlid ing within the 


other, and a vertical flat piece. at the top of which is the hole for 


the eye. The outer tube is ſeen at MN, the vertical piece is 
repreſented at LM. The inner tube may be pulled out, or 
puſhed 1 in, to adjuſt it to the focus of che glaſſes. | The vertical 


piece may be raiſed or depreſſed, | that the hole, through which 
the object i is to be viewed, m ay coincide with the center of the 
field of view; it is fixed eg a mille ich at pars which ones) wot 


be Weyl. in this 8 nod ee OTE e e Hh 


4 


| At Ni is a bebe piece of bn Wand to receive the 4 
at the end of che tubes MN, by which it is affixed to the wooden 


box ABCDE. The tubes MN may be removed from this box 
oc e for the convenience of kgs nog! in _ ita 
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© 7 a fall abe; which carries the eilen. ; 
N 1 waned? 1 0 


0 one of 655 degetn it 1s 1 into the end ef tide, | 


which ides within the tube P; the tube P e de ee Hl 
Fr from the wooden body. | | 
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braſs robs, whies contains the lenſes fob - condenſing the light, ind 
throwing it upon the object; there is a ſecond tube within that, 
marked q and 10, which may be e at different lane 
from the 2 oy the pin 11. 
Bi. 04. AE Det bis 
F When chi 1 . is uſed as a 20 05 Abncbesg ee any 
reference to the lucernal, the magnifiers, or object lenſes, are to 
be ſcrewed into the hole 12, „ and We e tog:proper tus: 
by the r nut 1 "Hog" 5 LIN 193% 15 et 6) e e 1 e 
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1135 
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S 4 — 75 


N. B. 1 tes end AB of this watts dates there: is der 
which is repreſented as partly e drawn out at A; when __ ken 
out, three grooves will be perceived, one of which 
board that forms the end of the box, the next Ba u a * 
with a greyed glaſs, the third, or nn en _ the. end AB, 
two os convex lenſes. e Ne . 


Or F THE L AMP. 

Fig g. refileldads of one of Ate Heaps) whick a are. ihe moſt. 
ſuitable for microſcopic purpoles, on account of the clearneſs, 
the intenſity, and the ſteadineſs of the light. The following ac- 
count of the method of managing them, with other obſervations, 
1s n from an aceount yer at Mr. . wah en be ſells. 


811 ; 


The 1 on which the hats acts, ca f in \ diſpoſing 
the wick in thin parts, ſo that the air may come into contact with 
all the burning fuel, by which means, together with an increaſe 7 
of the current of air occaſioned by rarefaction in the glal tube, | 
the whole of the fuel is converted 1 Into flame 
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he lamp ſt ould be filled 
that the cotton may imbibe 


Ny: « e lamps which have a al 


direction for filling than to do it with a 
carefully obſerving when 
by the point, the reſervoir, being turned 
ced without 9 a drop. 
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the ſpare part of thei wick: ſhould, whil 1dry; be ſet 
ſußßefel to burn to the edge of the tubes; this will leave it more 
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are full; then pulling up the 8 
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only move the lamp a little, and the oil will diſappear; the kung 54 


that the oil in the burner may return into che body chen ſo Placed 
and filled; if, by being too full, any oil appears above nn 


| —w_ then be placed erekt, 0 the 1 wal Row ” it 8 bt ye. 5 


The oil muſt be of the! + {ibis Kind, | 5 1 104 Age 1 $500, 
chamber oil, which may generally be diſtinguiſhed TY it's . 0 
neſs, tranſparency, and inoffenſive ſcent; all thoſe oils vhich are 


of a red and brown colour, and of an offenſive; ſcent, ſhould be 
carefully avoided, as their glutinous parts clog the lamp. od 


the 1 impurities in ſuch oil not being inflammable, willageui 


and remain in the form of a cruſt on the wick. Seal oil is dy X | 


as pale and ſweet as chamber oil; but being of a at ne 


7 Neale is not ene n with ow WIE 3 


1 N even, the flame will then be © com 


Wheneger the ol ths Wy uſed; on 8 it, <a VICK mul 


allo be changed. becauſe after having imbibed the coarſe, par 
ticles 1n 1t's capillary tubes, it will not draw. up the fine oil. Ws 


To obtain the greateſt ge of "light; the wick ſhould be trim- 
plerdy wennde 


e will be great 9 in k 


eſpecially the burner and air tubes s the eg ch abe in 


lamps i is too common: a candleſtick is generally cleaned every 
time it is uſed, ſo ſhould a lamp; and if a candlleſtick.; 18, ot. to be ö 


objected to becauſe it does not give light after the candle. js ex. 
hauſted, ſoa lamp ſhould not be thought ill of, if it does not 
give light when it wants oil or cotton; hut this; Help has Pirate 


PEAR becaule the ee is leſs vi bie. F 
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. fountain lamp is left partly e NY 
0 overflow; this happens e 1 
the ſun, or : "Y 
may be effectually prevented by keepin the reſervoir filled, ile 
oil not being { to exp; F... 1 0 1 
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for this purpoſe, in 
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Place che ſocket, which is at the bottom of the ont "ry 1 
on the bar QXT, ſo that the concave mirror o a be next und 4 
end DE ol the won e i! „ 

Seren the 9 5 O into the «nd D E. The pier, you; in- il 
tend to uſe 1 is to de ſcrewed, on. * 425 0 of theſe e þ : 5 
The handle C G b, | or milled las, Fig . 2, ; maſt be ——5 on t a f 


ſquare end of the. pinion a... "4 09th Ye rent eee ce, 


Place the ly lighted 1 bi glaſs 3 n, Ak be ob 


you intend to examine between the W pines * the fog 
and the inſtrument is — 0 Or uſe... 


* 


in all microſcopes, there are two circumſtances which muſt be 
particularly attended to; the modification of the light, or the 
proper quantity to illuminate the object ſecondly, the adjuſt- 
ment of the inſtrument to the focus of the glaſſes and the eye 8 
the obſerver. In the uſe of the lucernal, microſcope there is a 
third circumſtance, which is, the regulation of & We: 8: 0 > fo for the ; 
Tor each oe which I ſhall SO IN ſelf. - r e 


. To. oy the light upon 110 object. The flame of the p 
is to be placed rather below the eenter of the glaſs lump n, and 
as near it as poſſible; the concave mirror o muſt be ſo inclined and 
turned, as to receive the light from the glaſs lump, and reflect i it 
thence 1 upon the object; the beſt ſituation * the concave min 
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and the flame it the lamp, [os LEASES 
ſtances, Which a little practice | 
"ol To regulate the g guide | for the eye, or to, pl; | 
dhe eye: piece L, ſo that it it may evincide | 
the lenſes, 9 ; uti: 


be very wel, 1 nd only occupy a part of the lens: | the n e 
be kept at the center of the eye· piece L, during N TORT: 
ion; which may be rendered ft fot 


it from, or Seen it 
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74 8 „ | 4 
N 177 tf: $ 8 A 4 T 1. > 71 f >. ls aſs 3 25 4 1 ere * 12 eo : 2k La 2 $ 


"as 


A 


— : 0 « 


piece 1 I often place che grey 
while I am regulatin g the guide for the 


1 ; : 7 7 $ N 7 . * | 
che focal diſtance 1 ie c HY 5 . N | 
1 * 4 4 1 N IK WEI. 8 "= F 3 I ? * wo 7 1 En 9 - 28 . ff 8 5 Pi : 
# » f 5 1 5 ; ? : ; 7 | av 4 81 1 2 : $1 2 5H bt ' L Mit © 855 1 318 i 7 , 
If che obſerver, in the proceſs of his examination of 3 


advances rapidly from a ſhallow toa deep magnifier, he wil FRE. „ n 
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The upper part fgrs of the ſtage, is to be raiſed or wowed 
occaſionally, in order to make the center of the objett coincide 
ve ah center « the lens at O. 


To une obj biel, the grey glaſs aſi be . * * | 
large lenſes ; the picture of the object will be formed on this glaſs, 
and the outline nd be dans taken, «My a 9 over the 

W with a SY Or ted i or ba gs Seyrigd 

The 4 part may ba le; in 45 8 A. a wp, 

aa the Fun _ at AB are A Ws 18 * . 


- To ven THE 1 ee IN THE 1 
, 3905, 9904 044, Yb TRANSPARENT OT Ho POO ORs 


The microſcope is to remain as 4 OR the upper part 498 I 
the opake ſtage muſt be removed, and the ſtage for tranſparent 5 
objects, repreſented at Fig. 4, put in its een *** Fi is. 9 
and 10, to be next the 1 

Place the 95981 . in it's groove at | the end A B, 30 the 
objects in the ſlider- holder at the front of the ſtage ; then tranſmit . 
as ſtrong a light as you are able on the e. which you. will 

eaſily do by railing or lovering the lamp. | 


The object will be beautifully aden on the grey glaſs: it 
muſt be regulated to 15 r ad the ON? 7 rag the 
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| The che "ws * 3 . 3 or Ae he a for OT 

ae ; a ſingle obſerver will ſee an object ee bee advany 5 
tage by uſing chis uide, which is to be adjuſted 

deſcribed, page 75. If two or three wilh to examine the objec 

| COON! os WOE ſor FRM en 


onthe gory glaſs. in mY cally „ is pm | 
if the grey glaſs is taken away, the 3 n * the obje may be 
received: on a Lager „ bs 


Take out {hb grey 5 Po a Tow: inks, 4 ule ths rd 
guide for the eye; attend to the foregoing directions, and adjuſt © 
the object to it's proper focus. You will then ſee the objeR in a a 
blaze of light almoſt too great for the eye, a circumſtance thu — 
vill be found very uſeful in the examination of particular _— 1 5 „ 
q the edges of the object in this mode will he ſomewhat coloured, 
but as it is only uſed in this full light for occaſional purpoſes, 4 
has been thought better to leave this ſmall imperfection, than by 
remedying it, to ſacrifice greater advantages; che more ſo, as this 
fault is eaſily corrected, and a new and intereſting view of the 
object is obtained, by turning the inſtrument out of the direct rays | 
of light, and permitting them to paſs through only in an oblique | 
direction, by which the upper ſurface, i is in ſome de 
nated, and the object is ſeen partly as opake, partly a 
It has been already obſerved, that the = Jarent o 
be placed between the ſlider-holders of the A ſta ge 
1 en n as if . 
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| W, of light, it t renders hip PT leſs ſharp. 


the uſe of the ſolar microſcope requires confinement in the fineſt . 
part of the day, when time ſeldom hangs heavy on the mind, but 
as it alſo affords an increaſe of pleaſure, by diſplaying i it's wonders 
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Some tranſparent objects appear to the greateſt advantage Shin f 1 
the lens at 9 and 10 is taken away; as, by giving | too Ls „„ 


4 


The variety of views which may be kb af every 5 by ; 


means of the improved lucernal microſcope, will be found to be 


of great uſe to an accurate obſerver: it will give him an oppor- . 
tunity of oorrecting or confirming his diſcoveries, and inveſti- 


gating thoſe parts in one 8888 N 8 are e in another. i 
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To THROW THE. Trace OF TRANSPARENT OpJzers. o A 
Ne AS IN THE SOLAR Micnoscorz. 2 

n has Deen lat g a ee een to ; habe an in- 

firument by which the image of tranſparent objetts might be 


; thrown on a ſcreen, as in the common ſolar microſcope; and £1 


this not only becauſe the ſun is ſo uncertain in this climate, and 


to ſeveral perſons at the ſame n, without the leaſt e 8 


N 4. 


This dump d is now « effeftually PLN? 155 fixing | bo 4 
parent ſtage of the lucernal to a lanthorn, with one of Argand's 


lamps.—The lamp is placed within the lanthorn, and the end % 
10 of the tranſparent ſtage is ſcrewed into a female ſcrew, which 


is rivetted in the ſliding part of the front of the' lanthorn ; the 
magnifying lenſes are to be ſcrewed 1 into the hole dane at 


12; they are adjuſted 10 turning 'the milled nut. The quantity 
of 
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or depreſſed to any height within 3 it's limits, 
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Micn08c0ricat Extars. | 
A pair of forceps. „ 8 


a 


Six large Rory ſliders, with erke e and fix ſnl ; 
ditto wah ditto. | 


Fourteen wooden Niders, with four opake age in each lügen | 


and two Or {liders. 


Some capillary abe, for ee men animalculs. 


The uſe and manner of uſing the articles of the apparatus ; will 


be more particularly explained when we deſeribe the yan, which 70 
are delineated 1 in Plate 14 


DesczreriON or Curr's DOVBLE- .CONSTRUCTED Micxoscors, . 
REPRESENTED AT Ns. 1, Time VII. A. 


This inſtrument was firſt en by Mr. Baker and recom- 
mended by him. It was alſo deſcribed by my father i in the fourth 
edition of his Micrographia Illuſtrata, page XIX. | 


ABC repreſents the body of this microſcope; ; it contains an 
eye-glaſs at A, a broad lens at B, and a . which is . 


e enn 


The body of che microſcope is "OE 5 the arm DE, 
from, which it _ be removed at mm | 


| Thea arm DE is 9550 on the/fliding bar F, and may be raiſed 7 
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The main pillar ab is fixed in „ 
che braſs foot d is ſe 7 — 
is a drawer. containing all the. 5 9 Y 
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A LrsT OF THE APPARATUS or Curr: 5. DOUBLE-CONSTRUCTED | 
Mien os cor . 


H a convex km, to collect the rays of a from the ſun or a 
candle, and condenſe them on the object. 


L. a eylindrical tube, open at each 
lum ſerewed to the lower end h. 


P the ſlider-holder; it conſiſts of a 1 tube, in which 
an inner tube is forced upwards by a f 
receive an ivory flider K, which is to be flid be 
and j. The Fool P fis the hole n 3 in 18 


part at k i5 


P, emen 75 go 


8 abox containing a concave and a a flat 
fall living inſect may be confined ; it it is to bo Pied « over we 


hole n. 
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Alefted on the object. 
focal diſtance as before directed. 
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"as boch ate; fo that their reſ wltive Asbest may be an 
varied. There is alſo à condenſing glaſs to the ſtage, for in- 


ereaſing the denſity of the light, when it is reflected by the mirror 


from a candle or lamp. It is furniſhed with two mirrors, one 


3 and the other concave, and. may be uſed as a. £ a 


AB, Fig: 1. Plate IV. p e che body oe the IPOD 


eontaining a double eye glaſs, and a body glaſs ; it is here ſhewn: 
as ſcrewed to the arm CD, from whenee it may be occaſionally 


as} 


removed, either for the convenience of . or when, the: : 


ijnſtrument is to be dann as @ "ge ae 


The eye claſſes 100 the | body olaſſes are e in a 8 


which fits into the exterior tube A B; by pulling out a little this: 
tube, when the RE anden e ues of each, 
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The body A B of the IEIN is ae by th the arm a CD, 1 
this arm is fixed to the main. pillar C F, which is ſcrewed firmly 8 
the mahogany pedeſtal G H; there 1 is a e ans this Toe i 


To 


which bold . ene TF Ha oth 


- NIS1 is he plate or Rage which carries wth Aider-holder K E, 25 
ol ſtage is moved up or down. the pillar C E, by turning che 5 
milled nut M; this nut is fixed to a pinion, that works in a. 


toothed rack eut on one fide of the pillar. By means of this: 
pinion, the ſtage may be gradually raiſed or. depreſſed, and auer 1 | 
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_ 7” the flider-holder, which fits into a hole that is e 3 


middle of the tage NIS; it is uſed to confine 
due motion of the ſliders which contain the object 7501 PE. | 
tubes that are defi; for viewing che _ Nr WE 


culation of. the blood! | The fliders eee er eee, 02 1 
two upper plates, the tw bent plates. N 5 V 
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4 e Place the veal luden, which contain the magrifiers, into the 
1 dove tailed flit which is on the under ſide of the aforeſaid arm; as 
ſeen at E, Fig. 1, Plate IV. and ſlide it forwards, Amel the g Do 


4. 70 |  nifier you mean to uſe is under the center of the body: oppoſte 
| do each magnifier in this ſlide there is a notch, and in the dove-" 
5 iiled part of the arm CD there is a ſpring, Which falls into the 
RE. 1 above-mentioned ante ms thus REY each ae comende. 


Pals the ivory flider 1 you ORR to 100 e e | ; | 


as you can on the object, by means of one of the mirrors; after 
| this, adjuſt the object to the focus of the magnifier and your eye, 
1 EY, by turning the milled ſcrew M; the motion of this raiſes and 
© © depreſſes the ſtage NIS. The degree of light eceſſary for each 
1 Object, and the accuracy required in the adjuſtment of che lens 
i do their proper focal diſtance on. the e will ang eaſi 
1 | attained by a little . 0 


1 
| | | „„ We ſlider-holder K L, and then reflect as firong a ? 


Wee objefis' are to Ve! cs; bene e 
be 1 1 and place the object on a flat glaſs, or fix it to the nippers 
EO L, Plate IX. the pin of theſe fit into the hole on the ſtage; 
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A braſs e cone 10 to place under the luder holder. 5 
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A cylinder of ivory, to fix on the pointed e ad ef the nippers. / 
Six ivory ſliders, five of which are filled 3 obj ec. F 0 
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A round braſs box, with glaſs ends, for confining living objects. 


K * 3 8 5 


An ivory box, to hold ſpare rings and tale for the fliders. 1 


A round flat glaſs; fitted to the hole in the ſtage. - 


A ſlider of braſs, containing a flat glaſs ſlider; and a braſs flier, 
anto which are fitted ſmall concave e glaſſes. ES . 


Some glaſs tubes. 
A ſmall pair of force. 
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A ſlip or two of flat glas. 
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TY It is true, it is precluded by its form from ſome of the 
advantages of the two foregoing inſtruments, becauſe hotly: 17 75 


| 12-4 : 1 5 ſtage and the mirror are confined. 
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= 


This microſcope confiſts of a e exterior body ABC D; 

ſupported on three ſmall ſeroles, which are fixed to the ſtage 

EF; the ſtage is ſupported by three larger ſcroles, that are 

| ſcrewed to the mahogany pedeſtal G H. There is a _ drawer in 

1 pedeſtal which holds the apparatus. The concave mirror is 

© fitted to a ſocket i in the center of the pedefial. The lower. parti 

| Fe L M CD of the body forms an exterior tube, into which the up- 

i per part of the body AB L M flides, and may be moved up or 
down, ſo as to bring the magnifiers, which are ewe © on at 
nearer to, or : Farther from the gory” HE | 
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Screw one of the buttons which contains a — g lens, to 
the end N of the body ; place the flider, with the objects, be- 
tween the plates of the flider-holder. Then, to attain diſtinQ _ 
viſion, and a pleaſing view of the object. adjuſt the body to the 
= | focus of the lens you are uſing, by moving the upper part gently 
up and down, and regulate the Tight by the en ret! 


For opake objects, two additional pieces mall be uſed; the filt 
is, a cylindrical tube of braſs, repreſented at X, Plate IX: which 
fits on the cylindrical part at N of the body; ; the ſecond piece is 

the concave ſpeculum H, Plate IX. this is to be ſcrewed to the 
lower end of the aforeſaid tube: the. upper edge of this tube 
ſhould be made to coincide with the line, which has the ſame 
3 number 


view opake objects, and a plane gl me 
ſtage 1 in its ſtead to receive the obj 
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A braſs tube X, Plate IX. to hold 
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„ Sekte inf braſs famine seele to 
1 a long braſs | wes which fits 1 into a hole on the 1 - Ke . i, 

I the reader wants a more pitta deſeription of any of the- 

articles 4 this hy: emmy ue WA TE? It at au ren __ on 1 


A Drscxir rio or THE IMPROVED SOLAR MICROSCOPE, 
WHICH 18 CONSTRUCTED TO EXHIBIT. TRANSPARENT n 
OPAKE Onzuers, Fig. 1, Fan V. . 
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The lar e Is bens berate. to o afford the moſt 
. f entertainment, on account of the wonderful extent of its n 
fuying power, and the eaſe with which m, perſons may view 
each ſingle object at the ſame time. The uſe of it was, however, 
3 cC.onfſined for many years only to tranſparent objects. About the 
J © year 1774, Mr. B. Martin ſo far improved this inſtrument, as to 
He dender it applicable to opake, as well as to tranſparent objefts, 
_ exhibiting the maghified image of eicher kind on a large ſereen. 
; Speaking of it himſelf, he ſays, With this inſtrument all opake 5 
* objets, whether of the animal, vegetable, or mineral ingdom, 
. be es in great an in all their native ed 3 
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By che nut Q it may be moved from coll to at may be 
| en or fepreſied by. the but R. : 
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Ade e, two > ſores to faſten ihe micraleope' to a windows, 


The box for bt objects is repreſented at HI K 1 it Poor | 
| tains a plane mirror M, for reflecting the light thay it re | 
from the large lens to wo objef, and whereby Mluminating i it;.S 


1s a [crew to _ this mirror, or piace it at a . angle for 


vx two 0 tubes « . one dg within the ** the. one 5 
rior one in the box HIK L; theſe carry the 8 enſes: 


the interior tube 1s ſometimes taken out, and the exterior one is 


then uſed by itſelf. Part of this tube may be ſeen i in the plate : 
within the box H I K . 
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wy ec H there is A abrak Fe Top the back part of 5 8 0 5 7 to 

he hollow tube h, in which there is a ſpiral wire, which keeps 
the plate always bearing againſt t the fide H of: the braſs box HI. 
K L. The ſliders, with the opake objects, paſs between this 


wp and the, tide 2 the bor; to 50 7 nde the PRE) is to „ 
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be fe 0 going pieces Lc the yt (ok e bu 
viewing opake objects. I ſhall now proceed to deſcribe the ſingle 
microſcope, which is uſed for tranſparent objects: but in order 


10 examine et * box H I * * muſt be ent removed, and in | 
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* » # 3 " 4 . s 5 3 
Nan 1 * 9 4 1 , : [4 : * „ L "i 
3 is - * * 2 # 1. - w 6 * , 7 {4 q 
g — „ a+ 5 
8 * 
1 * 


9 n 80 
Wen 8 "7 
4 n N % 0 
- & J 
N * 6 
1 * 
N 
= 
* * 
%% 
. 
pet 
* 
» 
5 * on 
. 
-. 
* 
* 
- 
* — 
- 
7 
ON N | 5 k 


Mrexosc or Saar! 


it's place we muft Infert- 


cube Vor 


"w 2 4 ; 3 K 
we are now going 'O e UTE W 1 
Ll A a - i - y 5 
N 5 ; 4 8 ; . I . 5 * 1 . * * 0 © * I: 'r 4 7 + 1 
4 : x 1 1 . + 7 1 4 % 1 a * * * : : ” 

˖ * 4 * 8 4 F e N * ” TE 5 1 . 1 + W «te * & 2 4 * 1 
ö | | * 
% 


F g. 2, Plate V. ae a large Ach; 1 
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lens, Fig. 4, is uſed; but is to be replaced for No. 1, 2. 
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he places which corre ſpond to the two holes hrough which th 
1 Weng is to paſs; take away the microſcope, and. bore two holes | 
at the marked oY K f to let the e meat : 
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Tbeſe W967 are to pai from he cut of the ſhutter, to go 
Md. it, and being then ſcrewed into their reſpective holes 1 Md - 
the ſquare plate, they will, when ſerewed home, hold it faſt 
* the inſide of the ſhutter, and thus ſupport the _— ope 0 


Screw the conical we A BCD. to the circle a be, and. then 
flide the tube G of the opake box into the cylindrical, part CD 
E Fof the body, if opake:objetts-are to be examined; but if they 
be tranſparent objects gta Dany 1 then, ee the tube Y. 
within the tube re | T6 I 49h 7 It Jes po ok Oe 1 2 8 20 tie 


„„ The room is to be darkened as much as poſſible, chat no, light 

1 may enter but What paſſes through the body of then Ic Werle 
for, on this circumſtanoe, together with the brightnels of the ſu 

thine, the e and ae the 1 ee Treat, mea- 
ſure depend. 1 e en e e 5 4 5 : n 
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I hall firſt IOW IR — a8 going 0 BE, USED FOR 
or AkE OBJECTS. 1. Adjuſt the mirror NOP, ſo as to receive tha 


ſolar rays, by means of the two finger ſcrews or nuts, Q, R; the 
firſt, Q, turns the mirror to the right or left; the ſecond, R, raiſes 
or deprefles it: this you are to do till you have reflected the ſun's | 
night through the lens at A B, ſtrongly upon a ſereen of white pa- 
per, leer at ſome diſtance ſrom the window; and ſormed tl Ereon 
2 young] 28 ol light Lo cms orf will find it m 
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convenient to obtain the light, by formin ing this ſpot befor he puts 8 „ 
on eicher the: ae aro or ane tooth * Faun microſcope. 


. . 
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Now hah in the pale bs 4 WO he objebt Pepe the Fs Pal 
plates at H; open the door i k, and adjuſt the mirror M, till you „ 
have illuminated the object ſtrongly. If you cannot effect this by 5 
the ſcrew S, you muſt move the ſcrews R, in order to get the 1 
light reflected ſtrongly from the mirror. NO P. or che mirror M, % LH ary, 
without which en cannot ee che ob 1 | 
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| Theobjet bong Weh e 0 the Hoek 1 44 0 : 
a diſtin& view of the object will ſoon be obtained on your W 5 
by adjuſting the tubes V X. which 1 is d by moving them | „„ 
backwards or forwards. 
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A round ſpot of cht 1 always be procuted in northern 
latitudes eee ee Lene eee 
it be tained when de fun a, perpend to the front . 1 
of the room. nd 41187 e e e WE 
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- Asthe from is bees changing W n u vibe 9 Fe Ten 
in order to keep his rays full upon the object, to keep them con-. i © 14% 2208 
tinually directed 19 2 che a axis of the i * rument, by the two. 
ſerevs 1 oy R. 1 C Onur . Se” ik 

To view ln objefts, remove 4 opal eb ox, pb inſert 
the tube Y of Fig. 2, Plate V. in ies place; put the'{] ſlide Fig . 1 1 
Plate V. into it's place at n, and the ſlider, with che objects VVV 
tween the plates, at m; then adjuſt the mirror NO P, as before 5 
directed by che ſcrews Q,R, fo that the light may pals as „„ 
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the object; regulate the 1 of the magnifier by the ren ©. 
The moſt pleaſing magnifiers in uſe are the fourth and fifth. 


The ſize of the object may be increaſed or diminiſhed, by 
alteringithe diſtance of the ſcreen from the My ok five or =y 
feet is a convenient diſtance. 


To EXAMINE TRANSPARENT OBJECTS or A LARGER SIZE, 
or to render the inſtrument what is uſually called a megalaſcope, 
take out the flider, Fig. 3, from it's place at n, and ſerew the but- 
ton, Fig. 4, into the hole at P, Fig. 2, and remove the glaſs 
which is under the plate at m, and regulate the 27455 and fobus 
agrccable to the foregoing directions. 


N At the nd of the tube G thay i IS a vp "B Bae f 
che denſity of the rays, for the purpoſe of burning or melting any ; 
combuſtible or fuſible ſubſtance; this lens muſt. be removed. in 
moſt caſes, left the objects ſhould be burnt. The intenſity of the 
light is alſo varied by moving this tube backwards 3 or ee 
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Tue body of the gs 2h 
© Theopake box and it's tube. "OUT TIE 
| The tooth and pinion aide: e e Id e 


The 
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"The flider with the magnifies. 1! 
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A braſs c inder K, Plate IX. for C0 5 0 objects. 
Drsckir ron or ru COMMON” ' SOLAK MicnOscorx, 
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wil in great 
microſcope; and I once intended to have made only ſome 


references to the former, in order to avoid that prolixity which 


* 0 "+ 


muſt ever attend the detail of deſcription but when 1 rufen. 
would probably never ſee the other; . chat a mel 
in conſtruction would embarraſs the young aliens it ap- 
peared to me more eligible to give a deſcriptibn of the common 
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AB CD, Fi ig. 4, repreſents the body of the wieroſcope, en- 
ſiſting of two braſs tubes. E F is the top of the inner ee 5 
tube; the end ef of the ſingle tooth and pinion-microſcope; Fig. 
5, ſcrews into the top of this inner tube; at the end AB of the _ 
external tube there is a lens, to receive the light, of the ſun from 
the mirror K L, and to colle& and condenſe it on the cl the 
end A B ſcrews i into the circular e G HI. ges 


; 4 FE of 
Cl * 4 be OG — 0 


K L. a ing frame trad wir the miveable RR en Kg - in 


this frame there is a wy to reſlect the . of * 
len on n the. lens lat AB. 1 eee ee At 


An endleſs w worm or fcrew,. 1 1 is cut on 50 lower pant oß 
the nut M, works in a- mall wheel which is fixed to the frame 
K L., ſo chat by turning the nut, the frame K. L. is moved up or 
down: the nut N moves the I mirror ta the right or left. | | 


0 P. two be to. fa ale: £ the ure lat, to. the we. : 
landen V 


50 8 y 
. | 8 by 8 0 4 2 "Ba ? 
] a 
5 | of | 


Fi Ig; 65 the 3 e e e ef 10 pi which ſerexes on 10 
to, upper part E of the internal tube. of the anc . 4 the, ane 
ales {ht for receiving che lider, F Sr 8. 10 
650 db hole in uh the megalaſcope magni Fi is on is 10 

® ſcrewed, when the ſlider, Fg. 8, is reme ved. uh 50 


N rd 


At h are the moveable plates, between which the ider are - 
placed; pager the e, of theſe ede lens ee Fig. 


478 5 


8 


— 
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| is to be pla , when the magnifiers, No. en 2, 9, and. 4 . 10 8 1 OY 
e l i a ſmall piece of rack work, Which is „ 
and forwards y the pinion that is fixed to che lower end of the „„ 


milled nut b: by che gradual motion of this rack, the objects are e 
adjuſted to the foci of the different len. TH 


on 


Fig. 8 is a braſs ſlider, with ſour or fin lenſes or magnifying © Ny SPEER 
olalles; it is to be inſerted into the hole at q; either of the ä 
nifiers may be placed before the object, y ſliding it one Way . 
the other: you may perceive when the siaſs is in the center ß 1 
the eye hole by a ſmall ſpring falling into a notch which is made © > XY 
on the ſide of the ſlider oppoſite to each „ 0 ie Ot 
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Faſten 4 ſquare plate againſt che inſide of a  window-ſhutter, „ 


bo the two ſerews O. P. ig yy e outſide of be OT 


+ a 


| relpetiive babe inthe e e GI The n W we Jͤöͤö;ͤ—Z; 
on the outſide of the ſhutter, palling through a hole made for „ 
that purpoſe. F 5 


| Darken the room; then place a ſcreen at z eonyenient diſtance 5 „„ 5 5 
From ee Pfannen whe rig yon 


rays come eee the, t in 2 0 0 
the ſcreen, forming a round f thereon; ſcrew the microſcope, - 
Fig. 5, into it's place E F; put the llide with the lens, Fig. 8. N 
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in it's proper ſituation, and the object ſlider between the plates at 
h; adjuſt the object to the focus of the magnifying lens by the 
ſcrew b, till the object appears diſtin and clear on the ſcreen, 
By moving the internal tube of the body, the object may be 
placed at different diſtances from the lens which: is fixed at A B,. 
ſo as to be ſufficiently e and "I not APR * the 


ſolar __ 
| ArrARATus BELONGING TO THE COMMON SOLAR M1CROSCOPE. 
Square plate and „ og ny OP 


* 


Tbe body, confing of two res one within the other, 


The 8 microlcope, 

"The mer lens, T 8. 6 

The lider, Fig. 8, with ſix "y—_— b 
The two {crews O, P. 

Six i wary ſliders 4 a ule bis | 


Some glaſs bes 


* 8 7 


A ider, or bra caſe; bent a ey piece of hoy 1005 a 
braſs ſlider with holes, into which are cemented ſmall concave 
elles, deſi gned for OE ſmall inſets between the plane and 

4 os e concave 
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concave glaſs, which are thus preſerved from being e cruſhes, oy F 

wy from wandering out of the field of view. | 

THE sene BARREL, on Wisdws sWeIE Pocket 
| MicxOSCOPE, Fig. 1 and 2, Plate II. B. 3 * \ 


7 


\ 


This microſcope of Mr. Wilſon's s is an invention of many years 
ſtanding, and was in ſome meaſure laid aſide, till Dr. Lieberkuhn 
introduced the ſolar apparatus, to which he applied it, there 
being no other inſtrument at that time which would anſwer his 
purpoſe ſo well; ſince which time it has been revived, and much . 

eſteemed, . very troubleſome in many caſes. _ 


The | body of the EY ITY 18 repreſented by A B, Fi 8 1, 
and is made either of 1 Ro, or TOO: Ne 


0 9 is a a long fine-hreaded male cer 4 turns into the 
D, a convex glaſs at t the end of the faia on: on de may 
be placed, as occaſion requires, one of the two concave pieces of 
thin braſs, with holes of different diameters in the center of them, 
to-cover the ſaid glaſs, and thereby diminiſh. the Go ow) when | 
| the = grentel ms are uſed.” 9 


E. three ihm plites of braſs within'the bdiplbr the wiers ops, 
one whereof is bent ſemicireularly in the middle; fo. as to S 


an n arched bes to for * een of a tube of 1 5 ö 


( 
F 1 «4h K 
i | / 4 Bs 
F, &A 
"(1 
j i 
, * 
3 i 
| - 
% N 


plates: and faſtened therets. ./ | a 


ſet in the manner of a little barrel, to be held in 
viewing 1 larger en . 


ing or r deſtroying 1 "EH 15 
. j ET 4 FR : 4 | Nis 
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F, a piece 30 wood or braſs, arched 1 in the manner of the fad. 


. —4 
3* 


G, the aber end of the lets whats; a | hollow female 


ſcrew i is e to receive the e mogen * 


j H, a FRE] foring of cel GETS the aid end G and the 
Plates of braſs E, intended to keep the ua in a due x en | 
and counterat againſt the 4098 ſerew C. 


1 a ff mall turned handle, fie ds ebener holding a the < influmens | 
which [crews on and off at pleasure 1 f 


TREE 


"To 30 microſcope belon 5 ſeven nn Pn glafls 


lx of which are ſet either in filver, braſs, or ivory, as in the 


figure K, and are marked 1, 2, 3, 4, 5, 6: obſerve, the loweſt _ 


numbers are the greateſt magnifiers. L is the ſeventh magnifier, 


4 


Nis a flat [lip of 1 ivory, called a Niger, mich Gor: nies wales | 
throu gh. it, wherein to place abjets between two ee tales; . 


Six auch ivory fliders, and can Ny are. ly fold ub. 
this microſcope, ſome with objects placed in them, and others i 
empty, for viewing any thing that may offer; but whoever pleaſes 
10 make a large collection of objects, may have as many as he 
deſires. There is alſo a braſs {lider, not expreſſed in the figure, 


to confine any ſmall object, chat! it may be ven without erin: 


* | 


6 > 
: * * 
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* ; 625 Yo 


N is a pair eee, or pliers, for the raking up . wh. 


n 


other 3 _ OY them! in che wo e fe 1 


fy i 


1 * 


25 


TX 


4 4 Links Inge biulh e ee wo! ae * nd 
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examine a ſmall drop of liquid. „%%% gods WH 


Pis a fk: of: laſs to 1 Bag objedts, fucks as er. 
fiſhes, Ke. in order to diſcover hs circulation of the blood. | 

When you would view an 1904 thruſt the ivory der, in 
which the ſaid object is placed, between the two flat braſs plates, 
obſerving always to put that fide of. the ſlider where the braſs 
rings are fartheſt from the eye; then ſcrew in the magnifying 
glaſs you intend to uſe at the end of the inſtrument G, and look - 
ing through it againſt the light, turn the long ſcrew CC till your 


object is brought to the true focal diſtance, which you wil know | 
lets HAY tees ITO „„ 


The; way Jo; examining any chest accarately; i is ro 1 at it, 
firſt, through a magnifier that will ſhew the whole at once, - 
and afterwards to inſpect the feveral parts more particularly with 
one of the greateſt magnifiers ; for thus you will gain a true idea 
of the whole, and all it's ck and though the greateſt magni- 
fiers can ſhew but a minute portion of an object at once, ſuch 
as the cla of a flea, the Hows of a louſe, or the like, yet by 
gently moving the ſlider that contains your\objeR, the eye will 


gradually ſee the whole; and if any part ſhould be. out of the 
focal diſtance, the p 


FL 


C C wil wan weg it to the true focus. 


— 


if 
oi 
1! 


bauten of the box. 
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: As objets muſt be brought very near the glaſſes. when the 


greateſt magnifiers are uſed, be particularly careful not to ſcratch _ 


them, by rubbing the ſlider againſt them as you move it in or 
out. A few turns of the ſerew C i wil de den this mil 
chief, by giving 1 it room n enough. 


p L 
% Y ap * * 


n e OF A SCROLE' FOR FIRING Witson's Pocket 


| MicroscoPs, AND REFLECTING. NEST: T fr n 4 


ee Ws 


AB 0 Fig 2, is a braſs ſerole, which, for the better eonve- 


niency of carriage, is ſo ordered as to take into three parts, and 
put into the drawer upon which it ſtands, with it's aeg mir- 0 
ror _ nn ne ae ee 


e top part 101 the a is PR off a at B. by 0 half : 
a turn of the ſcrew; then lift it up, and it comes out of the 


ag The lower part anſerews at C, m_ the aac en 
at E. | 


4 


The mirror „ likts out at F, which with the beck, be in . 


wy 


To apply this ſcrole to nk fix the body of of ther e to 11 


as top thereof by the ſerew A, as in Fig 2, by. Ws it in 
_e fame _ as the A handle. 


The braf or ivory lider being fixed as before acſeribed, and. 


| the microſcope placed 1 in a perpendicular poſition, move the re- 
” lecting glaſs D in ſuch a manner as to caſt the. hgh of che hi 


4, j ; # the 
J 4 . £ . , - * : . N a 
- * 7 1 * * » 
* 3 
ff b - 
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the ſun, or a candle; directly upwards through "hs! WRT : 
by which means it is made to TT moſt of the ends of adouble | 
We jnicvoſcope. j $67 1 . 


2 I; - 
Dl ER "k „„ a 


It 1 is ale 0 more uicful for 5 vitwing 3 Ny 


| objefts by 


ſcrewing the arm 2 R, Fig. 1, into che body of ps ks at 
G; then ſcrewing into the round hole R that magnifier which you 


think will beſt ſuit your objett, and putting the concave ſpeculum 
S, on to the outſide of the ring R, you will find in the body of the 


microſcope, between the wood or braſs F, and the end of the 


male ſcrew C C, a ſmall hole u, through which ſlides the long 


wire T, which has a point at one end and forceps at the other, : 


that may be uſed occaſionally, as your object requires: : when you 
have fixed this, and your object on it, turn the arm R. which is 


performed by two motions, till the magnifier i 18 brought over the 
object; it may be then adjuſted to the true focus, by turning the 


male fcrew C C in the ſame manner as before deſcribed. It mult 
alſo be turned exactly over the ſpeculum, by twiſting the u pper 


part of the fcrole to one fide, till your object and the two ſpecu- 


lums are in one line, as will be found by trial; and then fix it by 


ren at which wn e eee of Geckald with . 
fo exceedingly enlightened by the light reflected upward from 


the mirror to the concave ſpeculum, as to be ſeen as clear and 
diſiinet as Sk uh hal oy Tek Weg By # 
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As Fi is. 1 is a Hoek arm, 1 whack 1 a ber B . | 


the other end whereof i Is faſtened to the moyeable a arm 255 
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Di is a nut fitted to the ſaid ſcrew, which, when turned, wil 
es mac or bring together, the two arms A C. x 


El is a ſteel {pring, that ſeparates the two. des when the nut 
is unſcrewed. 


i ; 


F, a piece of braſs turning rode in a welke, ens proceeds 


a ſpringing tube, moving on a rivet, through which runs a ſteel 


wire, one end of which finiſhes/in a point G, and the other end 


hath a pair of pliers H ſoldered to it; theſe are either to thruſt 


Into, or to take "Y and hold any _— and Ty be turned 
round as 1 855 1 


I, a ring of braſs, with a female ſcrew fixed on an upright 
piece of the ſame metal, which turns on a rivet, that it may be 


ſet at a due diſtance when the leaſt nee are uſed, ow 
ſerves the ſcrews of _ the magnifiers. | 


+ 


Kk. a concave ferien of ike: polibed as bright as poſſble, 
in the center of which a double convex lens is placed, with a 
proper aperture to look through it. On the back of this ſpecu 


lum a male ſcrew L is made to fit the braſs ring I, which ny be 


ſcrewed into the ſaid ring at pleaſure. 


vo 


4 i = i 
_— . a - 
e 5 9 ' 
| 2 * . C 1 * 


% 


Four of theſe concave ſpecula, of different depths, are fitted to 
four glaſſes of different magnifying powers, to be uſed as the ob- 
jects to be examined may . The greateſt magnifiers have 
the leaſt apertures. k 


wt © 
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WS” a” * 
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M. a round object plate, one ſide white, and RY 1 10 


innen bed to render objects the more viſible, by placing thew, if 


black, 02 the white, and if white, on en black Has - 


A ſteel. ſpring N turns 4000 on each ſide, to dale any objea 


faſt : from the 0 nah there i is a hollow "Pipe, to ſcrew i it on a 


the needle's point 8. pack 1 1 
75 pg N 


„ 


0, a Gmall box of brafs, ads a ule on ich! G ade, 1 ö 
to confine any living object in order to examine it; Logs alſo has 3] 


a PPE to 1 | BPO the _ 25 the © pro at wad 


1 8 


P, a ur als K. ivory, to oe into othe infruien when 


it is made ule 1 
2. a pairof pliers t to o take ar any objeR, or manage it wich 
eee 1 Es NEW 5 CCC 


R. a fol hair bruſh, to o clean the glaſs or Mi fecal. 


When you Sued view any objef, TAL: the ſpreulam, with 7 


the magnifier you intend to uſe, into the braſs ring I; place your 


object either on the needle G, in the pliers H, on the. object 


plate M, or in the braſs hollow box O, as may be moſt conve- 


nient, according to the nature and condition of it; then holding 
up your inſtrument by the handle P, look Againſt the light 
through the magnifying lens, and by means of, the nut D, toge- 
ther with the motion of the needle, by managing it's lower end, 
the object may be turned about, raiſed or depreſſed, brought 5 


nearer the glaſs, or put farther from i bs till you hit the true focal 
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diſtance, and the light be ſeen reflected from the ſpeculum 5 
ſtrongly upon the object, by. which means it n. en IP: 


diſtinct and clear. 


Se 


Or ELLIS“ 8 SINGLE OR Aqvaric Macnoscove, Plate VII. B. 
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This ieee takes it's name Ne Mr. I Ellis. a keg 15 


* An Eſſay towards a Natural Hiſtory of Corallines, and of the 
Natural Hiſtory of many curious and uncommo 

This was the inſtrument that he made uſe of, and by which he 
was enabled to explain many ſingularities i in the economy and 
conſtruction of theſe wonderful productions of nature. To the 


n Zoophytes. 


ls 
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practical botaniſt æhis inftrument is 1 ded, by the 


reſpectable authority of Mr. Curtis, author of the Flora Lond 
nenſis, a work. which does credit to the author and the nation. 


This microſcope is ſimple in it's eonſtruction, eaſy in it's uſe, and 
very portable; theſe advantages, as well as ſome others which it 
alſo has over every other portable microſcope, have eee 


che ſale thereof, * cauſed it to be my much adopted. | 


DzCRIPTION © or THE VARIOUS > Paxrs of THE « Mroxocors, 
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©; the box "which contains abs whole ANN it is ; gene- 


rally made of fiſh-ſkin ; on the top of the box there is a female 5 


ſcrew, for receiving the ſcrew which is at the bottom of the pile 
A, a Ben of braſs which is ne on che wp of the box 


D, a 1 pin which us into the * on pre dn of this 4 5 
is a hollow ſocket to receive the arm WG carries the 1 
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C, a plane glaſs, with a ſmall piece of black filk tuck. on it; 


| this ooh is to wy" in a groove made in the lage B. 


M. a hollow "ry to be laid aber on 2 the lag; inflead 


of the plane glals COC. es e OT 


15 a pair of nippers. Theſe are 8 to the Sine hug tha pin i 
R; the ſteel wire of theſe nippers ſlides backwards and forwards 


in the ſocket, and this ſocket is moveable. upwards and 'down- 
wards by means of the joint, ſo that the poſition of the object 


may be varied at pleaſure. The object may be fixed in the nip- 
pers, ſtuck on the eee or x e 10 a e een water, Ke. 
to the ivory 8 N. 
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O, a ſmall pair of forceps ” take u ws ſmall Þ objects, 
P, a bruſh to clemn the glaſſes. p 1 e A 1 Ae 
To usz Fus Miexogcors. : 
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Take all the parts of the eo dap out of ah box; ing ws 


gin by ſcrewing the pillar A to the cover thereof; paſs the pin 


R of the ſemicircle which carries the mirror through the hole 
that is near the bottom of the pillar A; puſh the ſtage into the 
dove: tail at B, ſlide the pin into the pillar, (ſee the N. B. above) 


then paſs the bar E through the ſocket which is at the top of the 


pin D, and ſcrew one of the magnifying lenſes into the ring at F. 
The microſcope. i 1s now ready for uſe; and though the enumera- 
tion of the articles may lead the reader to imagine the inſtrument . 
to be of a complex. nature, we can n ſafely affirm, that he wil find 
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his microſcopical and wonderful diſſection of the « 


vented from turning round, by 


means it may be moved i in every poſſi 
the board by means of the ſcrew H; the laſt arm 1 Z has a female 


: means of the ſcrew H, a ſmall motion may be occaſionally given | | 
to the arm IZ, for wht 85 en a hs it's 6 focal 8 
diſtance from the objeRt.” ien ee it . 
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Fi g. 3 \ Mc the iaument with which M. Fe ale - 
enille de fanle, 
of which a ſpecimen is given in Plate XII. Fig. 1, Kc. of this work; 
This little inſtrument needs no further recommendation 

by it, other obſervers may be enabled to difle other inſeQs 
the-ſame accuracy as M. Lyonet, and thus advance the know: 
ledge of comparative anatomy, by which alone the charaf ſtic 
nature, and rank We animals, can me FRO Nehme öl "Sh 4 
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A in b andedetiia hte, ich is A the + pill 
NO; this is ſcrewed on the foot Cb. The: able A h ib pre. 


eans of two ſteady pins; in this 
table or board there is a hole G, which is (analy over the center 
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of the mirror E F, that is tõ reflect the light on the object; the 
hole G is deſigned to receive ee eee e N 


to nene L599 ois 


objefts are to be placed 
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R XZ i is an arm Wind of fever balls 0 1 hon wh 
le ſituation; it is fixed: to 


ſcrew, into which a magnifier may be ſcrewed as at Z. By 
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two upper plates each contain a magnifying lens, but of 


Aiferent powers: one of theſe confines and keeps in their places | 


the fine 28 F; ne RT. G, and the ſmall knife H. 


(K 28 . ra G 


To A this rs: en the upper loa, and 1ake out | 


the point, the knife, and the forceps; then ſerew, che lens: on 
again, place the object on the ſtage, and then move it up! or 


down till you have gained a diſtinct view, of the oþjeR, as one Y 
lens is made of a ſhonter foqus than the other; and ſpare lenſes, 


of a ſtill deeper focus, may be had if required. This little micro- 


ſcope i is the invention of Dr. Withering, and is deſcribed by him. 
in his“ Botanica Arr 
ane a 155 8 at 4 ä 3 141 57 N i Kt "#48 A 3 Altri cos "es 254 4 


erm IIS e merit is its. 
| Connon Boranicas bees. 


This little inet is adit at Fi is. 15 Plate vl. be ; 
appears to me preferable to Dr. Withering's, being equally 


ſimple, more extenſive in its application, and the Rage, un- 


incumbered; though that of M. Lyonet ſeems better adapted. 5 


than either to > the SO of dnlecion, 


AB, a a ſmall arm, carrying 1 two o magnifiers, one fixed to 


the upper part as at B, the other to the lower part of the arm RY 
C; theſe may be uſed ſeparately, or combined. together. The F 

arm AB is ſupported by the ſquare pillar IK, the lower. end of 995 

which fits into the ſocket E of the foot FG; the; ſtage. DL, is 


made to ſlide up and down the ſquare pillar; H, a concave mir- — 


Tor for nee on the object. 
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To uſe this mieroſcope, place the object on the 
os light on it from the concave mirror, II 
| focus, by moving the ſtage nearer to or f 
B. The ivory ſliders 
be fixed in the nippers L M, and then brou 
glaſſes; or they may be laid on one of the 


The apparatus to this 
a pair of pen. a pair of. forceps, a flat glaſs, and a concave: 
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Fig. 7 contains alſo three lenſes, a, b/d;pf f dil 
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Since botany has been cultivated with ſo much ardor, it has: 
been found neceſſary: to contrive ſome very portable inſtrument, 
by which the botaniſt might inveſtigate the object of his purſuits, 
as it riſes- before him. Figures 
two, the moſt convenient of this. mn? 
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lakes, When the chres lenſte are uſed ragether, 4 ü beſt te m 
them into the caſe, and look through the hole, as this combined 
magnifying power is ſo great, that it requires to have a portion 
of the light which falls on the lenſes 'excladed, in order to attaih 
diſtin viſion. Further, the eye is alſo b E 
coincide more oO with the axis of the * 


* 8 We ” ; 
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DasentyTION OF A PORTABLE Mainodcoen - AND > Texzacors, 


oy 1, 2, 3 + 5. 6. Phith . inn * ot 


The 1 is one of thoſe whinks how 1 


ſliding drawers or tubes, for the convenience of e put Be the 


pocket; the ſliding a are made o thin braſs, t 
of eee | 


The fliding't a aan to gap whe hw a 
oieber length, ſo that by applying one hand to the -ontfide tube, 
and the other hand to the end of the ſmalleſt jar the. leere 
tubes (that next the eye is moſt generally aked)'n may 255 Wee bie in 
gradually while you are looking an till the une 1s. ten- 
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To wks the tubes: ſlide 1 ey all 0 . W 
ſprings or tubes; theſe ſprings may be unſcrewed from the ends 
of the ſliding tubes by means of the milled edges which n 
above the tubes, and the tubes taken from each dren 1 eee, 
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ſmall mirror. 
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out in the manner that is ſeen in Fig. 3; then on the 


at the lower end of the exterior tube, you will find a ſhort nhe, 1 
which ſerves as a 
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exterior tube, being careful of the circular hole in the exterior 
one. N othing now remains to be done but to adjuſt for the 
focus, which is effected by DRY down ths: tube ＋ V. = N. 


object appears 4 vi, 91, e e n ee 


The inſtrument may be che in two ways ber e . 
jefts; firſt, in a vertical poſition, when the light is to be thrown 
on the object by the mirror L M; or it may be examined by 


looking up directly at the * in the er caſe the mirror 
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/ 


muſt be taken away. VV 7 7 HR 


In viewing opake objects the mirror is of no uſe; as müch 


light as poſſible muſt be let fall on Tamas OT * circular 


holes of the tubes. | 
POM object may be viewed 1 by firſt, Spe the 1 1 R. and 
then EY: he * 71 to it's focal en 75 the WR, a N71 
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"4 Nei or THOSE: PARTS or A ne t 


APPARATUS, WHICH ARE DELINEATED IN Plate IX. 


Aand B repreſent the hind cells which contain the wa; 
fiers belonging to the different kinds of compound microſcopes. 
The magnifiers are ſometimes contained in a ſlider like that which 
is delineated at Fig. g. Plate V. The lenſes of A and B are con- 
fined by a ſmall cap; on unſcrewing this, the ſmall lens may be 
taken out and cleaned. The magnifiers A of the lucernal micro- 
[cope are ſo contrived, that any two of them may be ſcrewed 


together, by which means a conſiderable variety" of magnifying | 
power is obtained. 
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To get at the lates in the li „ Fig. g, Plate V. take out 
two ſcrews which hold'on the cops ff on rf T0” 
CC ae 415 N I * 


It ig? 0 The cylindri 
forced up by a ſpring. | 


Tri is uſed 10 1 re receive. 


W F 4 
G 2 4 K. 35 oy * a 3 N n * 


* 


* 


other ſlider, in Which the tra 1 par E : $. BA placed; } wh, N 
are to be {lid betw een the two uf er place: ; the” hollow: Dart 
one of the plates i is deſig gned. for the glaG th tubes. 7 4 


BE 


Hagel 


We : : * * 
* N * Ld 

8 5 N * ; 4 3 8. * 9 LA * : 

* , ; . © 8 , . & . 54 * 


D, the. condenſing lens and it $ tube, which fits into 


holder C, and may be moved up a and down ih 
piece is puſhed up as far as it will g „ it cone den ; 1 
candle, which is reflected on it by the plain M 5 
pound mieroſeope, and i preads it be 75 over the obj | - 
this caſe it is beſt adapted to the ſhallowelt magnifiers, If the 
deeper lenſes are uſed, it fl ould | Irawn down, or rather 
moved further from the object, that it it may conc ntrate e the light | 
in a fmall compals, and | it more de ſe. Th 8 
denſing lens is ſometimes fitted up d erently, but | 
being the ſame, it will be eaſy to apply it to uſe, notwithſtanding 
ſome variations in the ng es af TH ö . | 
1 a braſs cone; it bxes under the flider-h 
leſſen occaſionally the quantity of light w 195 
mirror to any bject. „ 
F, a box, with two flat glaſſes, "which y be placed at d 
diſtances from each othe 7, invrder to con anfi 9. A5 alll 1 55 | fe 5 


122 : Micnoscorical LIISTY 
, amal braſs box to bold the ſilver ſpeculum . 


H. a fall filver concave Aeeulnm, def igned to reſlect the 

" light from the mirror on opake objeQs;. it ſhould only be uſed - | 
Frith the ſhallow magnifiers. It is applied in different ways to 
the compound microſcope; ſometimes. to a tube ſimilar to 

; that repreſented at X, which, {lides on. the lower part of the 

Wo body ; ſometimes it is ſcrewed into the ring of the piece Q; the 

pin of this generally fits into one of the holes in the ſtage. nen 

this ff peculum i is uſed, the llider- holder ſhould be ana 


I, a fiſh- pan, whereon a ſmall fiſh may 73 faſtened, in order to 
view the circulation of the blood; it's tail is to be ſpread. acroſs 
the oblong hole at the ſmalleſt end, and tied faſt by means of the 
ribbon fixed thereto, by ſhoving the knob which is on the back of 
it through the ſlit made in the ſtage; the tail of fs: fiſh Ay; be 
brought under the ens which is 10 uſe, - 


K, a cylindrical piece, ded fort the ſolar opake 3 „ 
buy pulling back the ſpiral ſpring, ſmaller or larger ww may | be 
| confined in it. 


L, a long ſteel wire, with a ſmall pair of pliers at one end, 
and a ſteel point at the other; the wire flips backwards or for- 
wards in a ſpring tube, which · is affixed to a joint, at the bottom 
of which is a pin to fit one of the holes 1 in the ſtage 3 this 2 is 
uſed to confine {mall objects. 


1, a ſmall ivory 1 "I fits on the 1041 end 1 ue 
ſteel wire 1 it is W to receive opake objects. Light- 
coloured 


when aſed is to 
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ſlider-holder. 
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Q, a piece to hold the ſpeculum H; t 


fitted to 


Plate IV. 


R, a 
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mieroſco 


; tis delt 


\ 


\ „ * 
- 


* 
* 
* 
i 
* 
* 
* 
1 
* 
— 
% * 
0 
7 
N. 
* 7 3 


+ 


$covrcat 


which are 


: 
. 
4 . 
— 
. 
, 
* 1 
„ 
. 
— 
} 
4 1 
— 
« 
* 
3 
1 
444; 
. * 


* 


ven 


s piece is 


1 


t piece of gl | 
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. 3 Hair, 
upper part of the quill is ſcooped out, to take up a MP3 of an 
fluid, and Place 1 it on Our of the glaffes for examination. 


4 TH 8 ö . 1 4 8 3 * s 4 8 
oo as VET nate Ac CCC 


WS 4 *.4 


| <p an inſtrument He cutting thin CE, Rios of prood: F 
It conſiſts of a wooden baſe, which ſupports four braſs pillars; on 


er heap. near the 1 mid 5 


the top of the pillars is placed. x flat pie. 
dle of which there 1 is genen ole. 


33 1 os 2194 WY its birt Fr 
25 "Wal knife, which moves in a diagon 


n 


the upper ſide of the afore mentioned plate, and in ſuch a man- 


| ner, opt the age Jam coincides with th Wards chereof. 


1411 6114 {0% DEL 7 114 Þ; 


peneil t to bruſn the duſt off, the glaſſes; the 


77 41 * 0 8 
* L590 FE iS 1 * Ariretl 32 7 17 


L direction, anon. 1 


The 1 N 18 P Pickens, and forwards Tis TR 12 


handle . The piece of wood-is placed in the triangular trough yp 
which is under the braſs plate, and is to be kept ſteady therein 


by a milled ſcrew which is fitted to the trough; the wood is to 
be proves! forward te vatHng by the micromęter ſcrew b. 


The pieces of wood ſhould be plied to bh inſtrument 15 

mediately on being taken out of the ground, or elſe they ſhould: 
be ſoaked for ſome time in water, to ſoften. them ſo that they may: g 
not hare the e of the knife: | 


When ki ele of ther knife i 18 brought 6 in \ Sonia ak the. 5M 
piece of wood, a ſmall quantity of ſpirits « of wine ſhould be pour- 
ed on the ſurface of the wood, to prevent it's curling up; it will f 
alſo make it adhere to the knife, from which i it 7 be e 


We preſſing a piece of blouing paper on it. 
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© Y is an appendage to the cutting engine, which i is to „ ᷑ — RTE fl 
inſtead of the micrometer ſcrew, being preke RD HD) 

ö titioners to it. It is placed over tl nagar 1 and kept fat ;ööũ 606 Al 
| down upon the ſurface of the braſs plate, while the piece of wood CP[[HC»V e 
is preſſed againſt a circular piece of bra which is on the unde e 1 
diſtance from the flat plate on ife - moves may be | | 15 . Fe TH. 1 
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CHAT IV. 5 


8 
(GENERAL Ls FOR | USING rue Mienoscorr, 


AND PREPARING THE OnJxers, 


1 


7 3 7 
— 


A the a wh 4 are obtained FRE a CR 
are conſide rably inereaſed, if it be uſed by a perſon who is 
maſter of it's properties; attentive to it's adjuſtments, and 
habituated by practice to the minutiz of management, it is the 
deſign of this chapter to point out thoſe circumſtances which re- 
quire moſt the attention of the obſerver, and to give ſuch plain 
directions, as may enable him to examine any object with eaſe; 
to ſhew how he may place it in the beſt point of view, and, if 
ene youu are it for obſervation, | | 


A ſmall degree of attention will render the obſerver maſter of 
every neceſſary rule, and a little practice will make them familiar 
and habitual: the pains he takes to acquire theſe habits will be 
rewarded by an increaſing attachment to his inftrument, and the 
wonders it diſplays. Let him only perſevere till he has over- 
come that natural indolence which oppoſes the advancement of 
every kind of knowledge, and he will ſurely find himſelf moſt - 
_ amply recompenſed, by the pleaſure of a ſcience that has the un- 
limited treaſures of INFINZTE | WISDOM tor the object of it's 
St. 3 1 reſearches : 45 


j 


reſearches : and his mind being ſtrengthened by. the vittory it has 


gained, will be more keen | in perceiving, aha more patient in the 


invelligation of truth. „ ous 


413 
bi . 1 $3 
* my 


It has long been a . chat many ** Not who pur 
chaſe microſcopes are ſo litile acquainted with their general and 


extenſive uſefulneſs, and ſo much at a loſs for objects to examine 


by them, that after diverting their friends ſome few times with 


what they find in the ſliders, which generally accompany the in- 


ſtrument, or perhaps two or three common objects, the micro- 


{cope is laid aſide as of little further value: whereas no inſtrument 
has yet appeared in the world capable of affording ſo conſtant, 
various, and ſatisfactory an entertainment to the mind. This. 


complaint will, I hope, be obviated by theſe eſſays, in which I have 
endeavoured to make the uſe of the microſcope ealy,. point out 
an immenſe variety of objects, and ret the obere how to 
prepare them for examination. 


The ſubject 580 of 3 in 1 his 43 W e elk 
into three heads: 1. concerning the neceſſary preparation and 
adjuſtment of the microſcope; the aud, treating of the proper 


quantity of the light, and beſt method of adapting it to the ob- 
Jefts under examination; the gd, ſhewing how to. prepare and 
| Preſerve the various objects, that their nature, niente an 
_— my be _— need. F 


| \ 


% 


» Baker's Microſcope made Ea, p. Sr. 


ha 
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. es 
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Or THE NECESSARY Amos or. THE Micnoscors | 
| | FOR OBSERVATION. / a 


Mee 


1 * 
8 8 
CF L 


We have in the laſt chapter explained thoſe partibalues Hil 
conſtitute the difference of one microſcope from another, and 
ſhewn how each inſtrument is to be uſed, and how the ſeveral 
parts are to be applied to it. We hall now proceed to give ſome 

gebnexal directions applicable to every microſcope. The obſerver 
„ . et is therefore ſuppoſed to have made himſelf maſter of his inſtru- 
1 ment, and to know how to adapt che different parts of the app | 
[ ag | Tatus to their proper places. „%% P16: Y 
| 2 
| 


The firſt circumſtance neceſſary to FR ri into is, 
| whether the different glaſſes belonging to the microſcope are per- 
ix | fectly clean or not; if they are not clean, they maſt be taken out 
| and wiped with a piete of waſh leather, taking care at the ſame 
time not to ſoil the ſurface of the glaſs with the fingers: in re- 
placing the glaſſes, you muſt alſo 15 careful not to wy mem in 

an oblique ſituation, | e HOpaLhg ooetbd dogyn | | 


The object ſhould be brought a as near c 0 center 500 che field of 


view as poſſible, for there only will it be exhibited i in ag „ | 
n 1 15 655 


The eye ſhould be „ up ka FRO Be Wie A ah of 
a compound microſcope, till you find that ſituation where the | 
largeſt field and moſt diſtin view of the object is obtained. 
Every perſon ought to adjuſt the microſcope to his own eye, and 
not depend _pon! the ſituation ſt was A in by another. 
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* 0 neceſſary for this purpoſe : for there are many e . 
1 © | whers the images ſeen may be very fimilar, though originating 
from ſubſtances totally different; it is here the penetration of the + 
obſerver will be exerciſed, 10 diſbover the HOW and mow J 


. Uh error.“ 


; n Mr. 1 cautions. us againſt forming: [a pines too 9 
ſuddenly of any microſcopic object, and not to draw our inſeren ] 
ces till after repeated experiments and examinations of the a A 
in all lights and various poſitions; to 'paſs no judgment upon 8 
- things extended by force, or contracted by dryneſs, or in 0 by 

manner out of a natural ſtate, without ies unable a. 


lowances. 


— 
* 8 


The. true 50 of: g ebjefts cannot be praperly detern 
when viewed through the deepeſt magnifiers; for, as che pots 
a and interſtices of an object are enlarged, according to the magni- 
tying power of the glaſſes made uſe of, the component particles 
of it's ſubſtance will appear ſeparated many thouſand times farthen 
aſunder than they do to the naked eye: it is, therefore, very |. | 
probable, that the reflection of the light from theſe Ms will 2 
be my Font, and exhibit e colours. 55 £14 4 


ECT an is alſo 1 in PTE a 8 of 0 
the motion. of living creatures, or even of fluids, when ſeem. - 
through the microſcope; for as the moving body, and the ſpace; | 
wherein i it ld are a the motion will Ra be e 1 
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eu | convex lens, that i is named in a Femichcle all Exe@Son tand, 
wo o that it's poſition may be eaſily varied; place this lens between 

. 1 IL me aeg and the ade ſo that it Wet oo a conſiderable 
h ect, or the 

nürror of the microſcope. x he ons collected from the 

. 135 5 ſun is too powerful, it may be tempered, by placing a piece of 
= . 03" nil paper, or a glaſs lightly greyed, between the obje& and the 
lens: by this means, a convenient degree of light may be obtain- 
116 85 ed, and diffuſed in an equal manner over che whole ſurface of an = 
1 5 object, a cireumſtance that ſhould be particularly attended W 

1 „„ for if the light be thrown in an irregular manner, that i 18, larger 

| pPioortions of it on Tonk; dene t on others, it will Ne | 
alen: exhibited. Ko Ae F MIRNSID. Se Oh: 2 ei, ER a. / 


| , | eh . 5 venient to darken the room, and to reflect the rays © of the ſun on | q 
ES: | che above · mentioned lens, . means s of the mirror of a ſolar micrc 7 
y Sy | + ſeope fitted to the window-ſhutter; for by this apparatus on 
3 bbſerver will be enabled to bees the RE on. ng Ne w 
i „ n, the motion of the Tune! PONY gr bites | 8 1 | 
'  Cunting off the vibe" nde s as much as +. poſſible, 8 
wa | darkening the room where you are uſinig the microſcope, an 
admitting the light only through a hole in the window-ſhutter, or 
5 at moſt keeping one window only open, will alſo be Nod dr 
conducive towards + product. a anions vw of the object. 
e e , oe gp e Tn: 4 1 
wh Ad 1591 mbtibn of 40 fa; a; the variable ft te. of) J aur an, 
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A better view of moſt objets octane bye bse or lap, 


than by day-light ; it is more eaſy to modify the former than tile 


latter, and to throw it on the object with different e of 


denfity. F rom what has been ſaid, the reader will have obſerved 1 a 
the importance of being able to examine the object in the ieee 
variety of poſitions and appearances, which cannot be effected 


with equal convenience ail * ee but the ee 
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or THE Parrax arion or Ongzers. ron THE eee 0 


| than Swa Amerck⸗ 19 5 


that preceded, as well as thoſe which. have fucceeded him. 2 


. Deeply impreſſed and warmly: animated by the: amaaing ſcenes + 55 


that he continually diſcovered, his zeal in purſuit of truth was 
not to be abated by diſappointment, or alarmed by difficulty; 


and was never contented till he had attained a rational and clear 


idea of the organization nl th OV 1 ſtuucture he wiſhed 
to ee 05 
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employed: To diſcover theſe, the great Boerhaae a 
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with a ſcrupulous attention all the letters and manuferipts: of = 
Swammerdam, and has communicated the reſult of his reſearches, 5 
_ which, though but ſmall, may enable us to form ſome idea of 1 
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3 confirm each other, and com 
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have a ſlow vertical motion, by Baue 15 | 
readily alter their height, . as he fry moſt corrvenie his pur- 
poſe; the office of one of theſe arms was to hold the little bodies, 


and that f the other to ee . 
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E N24 e ee the workmanſhip, aud 
arency of the ſubſtance. His way was, to begir kit obſer: © 
vations with the ſmalleſt magnifiers, and front thence proceed by 


degrees to the greateſt. By nature and uſe, he was ſo incom- 
parably dexterous in the management. of 


he made every obſervation ſubſervient to the next, and 
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His chief a art ſeems to have been ine cc 


ſeiſſars, and giving them an extreme ſharpneſs: theſe he made 
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uſe of to cut very minute objects, becauſe they diſſected them 
equally; whereas knives and lancets, let them be ever ſo fine and 
ſharp, are apt to diſorder delicate ſubſtances, as in going throu gh 
them, they general y draw after and diſplace ſome of the filaments... 
His knives, lancets, and ſtyles, were ſo very fine, that he could 
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not ſee to ſharpen them withour the afſiſtance 'of a m 
glaſs; but with them he could diſſect the inteſtines of bees 
the ſame accuracy and diſtinctneſs that the moſt celebrated ana- 


tomiſt does thoſe of large animals. He was particularly dexterous 
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in the management of: ſmall glaſs wiba, which were no thicker. ; 
than a briſtle, and drawn to a very fine. point at one end, but 
\ thicker at the other. Theſe he made uſe of to ſhew and blow up 


the ſmalleſt veſſels diſcovered by the microſcope, to trace, diſtin- 


guiſh, ſeparate their courſes and communict 
W 2 85 with very ſubtil coloured _— e ao at ne 


; He aſed to fuffocmte bs inſefts i in , ſpixit af wine, in nere or 3 
| ſpixit of turpentine, and likewiſe preſerved them for ſome time in 


Ions, or to nates VR 


theſe liquids; by which means 'he kept the parts from putrefying, Ei 


and conſequently collapſing and mixing together; and added to 
them beſides ſuch ſtrength and firmneſs, as rendered the diſſec- 
tions more eaſy and agreeable. When he had divided tranſ- | 
verlly with his fine ſciſſars the little creature he intended to | 

examine, and had carefully noted every thing that appeared 


without further diſſection, he then proceeded to extract .the 2h 
_ viſceraina. very cautious and leiſurely, manner, with other i ie” 
ſtruments of great ſineneſs; firſt taking care to, waſh away and RE 


ſeparate, with very fine pencils, the fat with which inſets are 
very plentifully ſupplied, and which always prejudice t the internal 
parts before it can be extracted. This operation i is beſt per- 

formed RPA inſets while f inthe oywpha. ſtate. „ 


3 he put into water the delicate viſcera of the inkefls 5 


* liad ſuffocated ; and then ſhaking | them gently, he procured | | 
himſelf an opportunity of examining them, eſpecially the „ 
veſſels, which by this means he could ſeparate from all the other 
parts whole and entire, to the great admiration of all thoſe who | nA 
' beheld them; as theſe veſſels are not to be. diſtinctly ſeen i in an 


other manner, or r indeed ſeen at all without damaging them, 888 
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by letüng them dreh by their threads into Beldäg » water, nt 
ſuddenly withdrawing them; for by this means the amd 
pecled off very eaſily; and hen this was done; he put chem into 
diſtilled vinegar and ſpirit of wine, mixed together in equal por- 
tions, which, by giving a proper firmneſs to the parts, gave him 
an opportunity of ſeparating them, with very little trouble, from 
the exuviz, or ſkins, without any danger to the parts; fo that Mo 
this contrivance, the nymph could' be ſhewn to be wrapped up 
in the caterpillar, and the butterfly in the nymph; Thoſe: who! 
| look into the works of Swammerdam; will be abundantly grati- 
fied, whether they confider his immenſe labour and unremitieck 
ardour in theſe purſuits, or his wonderful devotion and »piety;/ | 
On one hand, his genius urged him to examine the miracles of 
the great Creator in his natural productions; whilft on the other, 
the love of that ſame all- perfect Being rooted in his mind, ſtrug- 


gled hard to perſuade him that God alone, Wee e 3 


were worthy of his e love i and eee 

M. Lyonet 83 drowied) firſt choſe indes he: 8 to 
anatomize, as by this means he was enabled to preſerve both he 
ſoftneſs and tranſpareney of the parts. If the inſect, &c. is very 
ſmall,” ex. gr. one-tenth of an inch, or a little more in length, it 


| ſhould be difſeted: in water, on a glaſs which is a-little concave ;; . 
if after a few days there is any fear that the inſe& will putrefy, i: 
ſhould be placed in weak ſpirit of wine, inſtead of water. 3: 7 


order to fix the little creature, it muſt be ſuffered | to dry; and 


then be faſtened by a piece of ſoft wax; een vhich it 9p: be LT | 
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properly for the microſcope e; and many muſt be prepared before 
the obſexyer decides upon the ſituation and ſhape; of F the; parts; 
be, will often alſo be able to unſold in one ſpecime ſome N 
that he can fearce diſcover in another. It is well know the 
COLLECTOR oF THE BEE forms a. moſt. beautiful object; .2 | 

figure of it is given in Plate xu. Fig. 3.. In it is Hplayed | 
a moſt wonderful mechaniſm, - admiral ly adapted 10 colle& 
and extraft the various. Hreets, from flowers, Ge. To prepare 
this, it ſhould firſt be carefully waſhed with ſpirit, of tur. 


pentine, by which means it will be freed from the u 1 5 ö 


and melliferous particles which, uſually adhere 10 it; ; when dry, 
it maſt be again waſhed with a camel s bair pe 
and bring forward the tall. 
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6 —_— with ys under fide. When the cin is: takes: off on 
both ſides, waſh out the pulpy matter, and the fibres will be ex- 
hibited in a beautiful manner. By ſlitting the ſtalk you may - 
| ſeparate the anatomized leaf into two parts. The ſkins that are 
peeled from the fibres will alſo make a very good object. The 
autumn is the beſt ſeaſon for the foregoing operation, as the fibres . 
of the leaves are en e at that e ws left liable to. 
1 | "+Oien king dds | ſhould all be carefully walhed 10 bruſhed 
wich a ſmall bruſh, to remove any extraneous matter that may ad- 5 

here to them. Shells may be ground d ne on a vain wr which 

15 their iel frueture will be ee N Ll ly: hy 


a To VIEW THE CIRCULATION AND EXAMINE THE 1 A en 


or THE BLOOD. The principal point the obſerver muſt aim at, 
in order to view. the circulation of the blood, i is to procure thoſe - 
Tmall animals or inſects that are moſt tranſpare it, that by ſeeing | 
- through them he may be enabled to diſcover what paſſes within 
them. The particular kinds beſt adapted, for the. Purpoſe will be 
enumerated | in a deſenpiue catalogue at dhe end of this york 
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„ ik a mall 15 is 1 0 this: purpoſe, it 5 be cleanſed from 

ww the {lime which covers it; after which it may be put either i in the . 
1 7 | TALES fiſh-pan, ora glaſs tube filled with water, and then placed under 8 
ww | the microſcope. | If the eel is ſmall enough, the circulation maß 
be viewed in the moſt ſatisfactory manner... Leeuvenhoeck bas” + 
f given, in his 112th epiſtle, an accurate deſcription « of the blood- * 


veſſels in part of the tail of an eel. Theſame figure may alſo be. 
keen | in my ers Treatiſe on the Microſcope. ' The al of any 
[ W RM OATRY os 5 i ME, 4 Ba . # | other 8 
| \ 55 
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was Mr. 


| ing the circulation of. the blood in the meſentery of a frog; by 
this inſtrument curiofity. may be gratified ;; but it is at the expenee 


be uſed to gratify. wanton. ee or the ſports 
| ordinate Ye 4 1 | e 6 
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examine the particles diſtinłt from each other; ex, gr. take 4 

{mall quantity of the ſerum of the human blood, and ſhake a 
Piece of eraſſamentum in it, till it is coloured a little vith the red 
particles; then with a ſoft bair pencil ſpread a little of it on a 
piece of thin glaſs, and place this glaſs under the microſcope,.in 4 


' ſuch a manner as not to be quite horizontal, but rather higher at 


one end than the other ; by which means, the ſerum will flow 
from the higher to the lower extremity, and as it flows ſome of 
the particles will be found to ſwim on their lat ſides, and will 
appear to have a dark ſpot in the middle: others will turn over. 
dom one hide to the other, as they roll down the bas. 


An aki has deen A 3 Brent Cm. fail vie w- 


of humanity, and that without any probability of extending he 
bounds of ſcience, or promoting the good of mankind. No 
rational excuſe can be given for depriving a poor creature | of it's 
' bfe, the greateſt boon that nature can beſtow, or even to put it 
in pain, but an object of utility; be who does from hence procure 
benefits for the higher orders of animated beings, may be per- 
mitted to exert the power which he poſſeſſes over the inferior 
orders of life. But he greatly errs, if he thinks theſe p powers max 
of an in- 
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—' ' . God, when he daga e le 
”T aſſiſt his foe's down-fallen beat to riſ 
And when the buſh-exploring boy, that ſeird e 
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Theſe require little or no preganttich/1 The firſt hie is 60 5 
procure them, the ſecond to render them viſible by the micro-—- 
ſcope. A few obſervations, however, may be of uſe. Many 
drops of water may be examined before any can be found; ſo 
that if the obſerver be too haſty, he may be eaſily; diſappointed, 
8 ofthe fame water may [be pl peoples by f 


though other Pal 
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The farface of infuſed lar is. generally 3 with a this 
| pelicule, which is eaſily broken, but Sees thickoes by ſtand- 


ing; ; the greateſt number ol of a um 


in this ſuperficial fim. 14. n 1 M 8 il! 


13 


In ſome biless it m 10 dine 5 infuſions; ; but this % 
ahvays to be done with diſtilled water, and that water ſhould be 
examined in the microſcope before it is made uke of: the neg: 5 
left of this F has been a ſource, of N why | 
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Animalcula are in general! Fae 1 Shan te water is 2 
little evaporated, as the eye is not confuled, nor the attention 
diverted by a few objetts. . To ſeparate one or two animalcula i 
from the reſt, place a ſmall | drop « of water on the glaſs near that 
of the infuſion ; make a ſmall neck, or gutter, between the two 
drops with a pin, which will join them together ; then the inſtant 
you perceive that an animalculum has traverſed the neck or gutter, 
and entered the drop, cut off the communication between the 


two drops. „5 LE OR, „ 
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were into a new world, and become acquainted not only with a 
few unknown animals, but with numerous ſpecies thereof, which 
are ſo ſingular in their formation and habits, that without the 
cleareſt proofs even their exiſtence would not be credited; and 
while they afford freſh inſtances of the Creator's power, they alſo 


give further proofs of the limits and weaknels of n, 
e 


bree rox emnind, FEEDING, AND PRESERVING 
1 TRE Tor vers. 5 f „ 
| Theſe linke . are to 4 and JOE bete et aquatic 
plants, upon branches of trees, pieces of board, rotten leaves, 
ſtones, and other ſubſtances that lie in the water; they are alſo to 
be found upon the bodies of ſeveral aquatic animals, as on the 
| water-ſnail, on ſeveral. ipecies of the monoculus, &c. they gene- 
rally fix themſelves to theſe by their tail, ſo chat it is a very good 
method when you are in ſearch of 1 polypes, to take up a great 
many of theſe ſubſtances, and put them in a. glaſs full of water. 
If there be any polypes adhering to theſe, you will oon perceive 
them ſtretching out their arms, eſpecially if the T is let ſtand 
ſill for a while without moving it; for the s, Which con- 
tract themſelves on being firſt taken out of the ater, wall ſoon 8 
extend themſelves again wh e | 


They are to by fought Foe bn the comers of Aitches, e Paddle, - 
oa ponds, being generally driven into theſe with the pieces of 
wood or leaves to which 12 have attached themſelves. They 
may, therefore, be ſought in vain at one Þ „ in a place 
where at another you ſhall find them in abundance. They me. 
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more ea ily perceived i in a a ditch wh 
tom, than at ano! 
winter : about the mon 
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They are generally to be found in Waters which move 
gently; for neither a rapid ſtream, nor ſta ant waters, ever 
abound with them. As they are e th fixed to eme fub 

buy their tails, and are very rare) 
water only can ſignify but lit 
bably been the cauſe of much di 
ſearched for them. 
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The green pol 
ſtretched out; thoſe ſort are 
three quarters of an inch ator an inch in length; 
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enliven d by heat, wi ereas cold re & Ve 
Hey ( mage) therefore be kept i in ſuch a 


It is convenient for many experiments to ſuſ pend a polype 
ke a hair pencil 
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from the ſurface of I water. Tex EP 
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point of the pencil, together with the anterior end, by little and. 
little under water, until no more than about half the tenth of an 7 


inch of the polype's tail remains above it's ſurface; at this inſt: 


with the pointed quill remove that part of the polype from the 
pencil which is already in the water, and at the lame | time blow- 
OW FRO polype, gates olene 

hs water. | 


18. | diffeulry, to find: e Sled with won proper for thera; ES 
but he ſoon diſcovered, that a ſmall ſpecies of the millepede 

anſwered the purpoſe very well: the pulices aqu atices have alſo 
been recommended. The ſmall red warms, which are to be 
| found on the 'mud-banks of the Thames, particularly near the 
mores, anfwer the purpoſe alſo; they are eaſily found when the 
tide is out, when they rife in ſuch ſwarms on the ſurface of the 
mud. that it appears of a red colour. Theſe worms are an ex- 
cellent food for the polype. If a ſuſheient quantity is gatherechin = 
1 and put inta a large glaſs full of water, with three or 
tour inches of earth at the bottom, you. will have a ſupply for the 
polypes all the winter. They may alſo. be fed. with common 
worms, with the larva of gnats and other. ett, . even * 
Waben e Ge. if i it de cut t finall Tg.” Le 

| River, or am „ folk . . ok how; but thas N is 
bard and ſharp prevents their thriving, and generally kills 1 

in a few days. The worms with which they are fed ſho Id. be 
_— cleanſed beſos de re 1 OW 
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They are preſerved beſt in kitye glaſſes, that bold three or four £1 | 
quarts of water; for in a glaſs of this fize the water need not be 
renewed ſo often, particularly if the fæces are taken out from + | 8 


time to time with the feathered end of a en, to which it readily 


adheres; and further, the trouble of feeding each individual is in fa. 


ſome meaſure ſaved, as you need only throw in a 49 55 of 
worms, 8 let the polypes divide them for themſelves. | 
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To obſerve width accuracy the v various E poſitions, Ke. 


of this little animal, it will be neceſſary to place ſome of them in 
narrow cylindrical glaſſes; ; then, by means of the microſcope, 
Fig. g, Plate VI. you may obſerve it exerting all it's actions of life 
with eaſe and convenience; the facility with which the lens of. . 

the fore-mentioned mictoſcope may be moved and placed in 
any direction, renders it a moſt convenient inſtrument for ex- 


gn any 9 5 that 1 5 5 to be viewed in water. 


4 +. 


47 is 0 very proper to thy finds of 93 "nd Sabi thaw bo; 
tween tales in a ſlider; this however requires ſome dexterity, anda 
little practice; tho when executed with ſueceſs, it fully rewards 
the pains of the obſerver. Chuſe a proper polype, and put it in a 
ſmall concave lens, with a drop of water; when it is extended, 
and the tail fixed, pour off a little of the water, and then plunge 


it with the concave into ſome ſpirit of wine contained in the bowl 
of a large ſpoon; by this it is inſtantly killed, the arms and body 


contracting more or leſs; rub it gently, while in N with 15 
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[nga] hair Peak, to o cleanſe i It from the lice. | | 
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being taken out of che ſpirits, non cling together, lo that 912 
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o'that the only: 
is, to adjuſt them upon the talc while in the ſpirits; t 
done by ſlipping the tale un Nee 
lies in the ſpirits, and diſple 
air pencil and a pair 
it, out of. the ſpirits; t 


c, with. the . 
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cutting engine, will enable che reader to purſue the ſubjeR,. 
extend it va danke his own amen and the advantage of 
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1910 the We of April, take a quantity of Pan, — 
bo the ſcarlet oak, and other trees. if Theſe a firſt cut into 
lengths, of the growth of different Ye lee and then part are left 
entire, part ſplit, and the reſt quartered. In this ſtate they ae 
put into a wicker baſket, wich large apenings, or of looſe work, 
and a heavy ſtone is put in with them: a rope is tied to the 
dle of the baſket, and it is chrown into a brook of running wat 
at times it is taken up. and expoſed a little to the air; it is fret 
quently ſhook about under water, to val off fü 1 nl once in 
ne the ſlicks are examined. * 10 HTP 
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By degrees the 5 looſen 3 one ee 1 e 1 
rubbing in a baſon of water, juſt warmed, they will be ſo für 
ſeparated, that a peneil braſh will perfect the bulineſs, and afford | 
pieces of various ſize, pure, diſtin, and clean. One part Will 
in this way ſeparate at one time, and another at ano her ;, but! by 
returning the Ricks to the water, and repeating the 
in the courſe of four or five weeks, every part may hi obtain 55 | 
diſtinct. They are beſt examined immediately ; but if any on 
wiſhes, to preſerve them for tepeated inquiries, it may be done 1 
this manner: diſſalve half an ounce of alum in tuo a 
water; drop the pieces thus ſeparated, for a few moments, into 
this ſolution, then 25 chem PO; Paper, and bat them up in 
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ind, Ind a ounes of orpiment; pour upon them a pint and a 

half of boiling water; ſtir the whole together, and when it 5 
ſtood a day and night, it will be fit for uſe. This is the liquor | 
probatorius vini of ſome of the German chemiſts : it diſcovers 
ted with. ky and will. en may 
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In che 15 80 pan fol. thi | expetitins; the veſſels Se r hed | 


have been filled with a ſohition. of lead; that. ales of ſelf no 


viſible alteration in them; but this colourleſs impregnation, when 
the orpiment lixivium gets to it, becomes of a deep brown the 


dots, which are real openings, now are ſeen to be plainly ſuch, | 


the colour being perfectly viſible in them, and much e than 5 


in the veſſels. This e muſt rings viewed a. 1 "WO 8 
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0 a piece 67 the cid; ai Fe be ity nin 
between the fingers, / till the parts are ſeparated, we ſhall be able 
in one place or other to get a view of the ve whit all; round, and of 


the films which form the blebs betwcen.t them. e 
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Every part of the fled, = every e coat of it, even dec] inter- 


ſtitial place between it's innermoſt coat and bark, are filled with a a 
fine fluid. The very courſe and progreſs of the fluid may be 
ſhewn in this part, even by an“ eaſy preparation: only that 
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— Maſe upon his {kill diſplayed ; 
(Infinite {kill) in all that he has made! 
Jo trace in nature's moſt minute deſign, ooo 1 

The ſignature and ſtamp of power divine; 75 ee 

Contrivance intricate, expreſdd with eaſe, | 

Where unaſliſted ſight ho beauty fees ; | 

The ſhapely limb, and lubricated joint, 

Within the Tmall dimenſions of a point; 

Muſcle and nerve miraculouſly ſpun, 


His mighty work, Who ſpeaks and it is doi EN e, 

- Ty inviſible in things fearce Ken reveal, „ eee 
To whom an atom is an arnple field. 16503 ee 

To wonder at a thouland infe& forms, 25 e ae 5 oft, 

 Thiefe Hatch d, and thoſe reſuſcirared worms, ee 

Ney life ordain d, and brighter ſcenes to Mare, - 115 0 one * 
Once pions on earth, now 7 buoyant . 85 air.”? 2 5 e 


The n name of inſect has tels appropriated to mee final a ani. 
mals on account of the ſections or Aivifions in the bodies of the 
greater number of them, from whence the parts ſeem o be 
joined together by a Kind of neck. It is pet aps impoſſible t 
find any general term that ſhall embrace the whole genera of 1 in. 
 ſefts, as many circumſtances "muſt be deſeribed before we can | 
attain an exalt notion of theſe animals 1 OT conſtitution. | 


laſegs are 67 uch wriners, henkitered as divided into „ 

principal parts; the caput or head, the thorax or trunk, the 
abdomen or belly, and artus or limbs: : A * knowledge of . 
oh  thele 
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Tax HEAD 55 affixed to de 4 a 60 of . . 9 
or joint; it is the principal ſeat Of the lenſes, and containg the „ 
rudiments of che brain; it is furniſhed with a mouth, eyes, a- 9 
tennæ, a forehead, a throat, and . In the greaier part e 
Wr the head is diſnfly divided from the thorax, but in "28 

others if":coaleſocs with: CI ihe hab fore inſets is wy 1 
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head of the fame inſet is not mne wee ern ars „ 
with horny heads it is genie e der anon he" „„ 
change their" Akin, bur much Jarger alter each moulting. The 
hardneſs of the exterior part of the head prevents at's growth 
before the change, it i is conſequently, relative to the bady,. 
ſmall ; but when the inſet is diſpoſing inſelf far the change, the ” | 
bſtance of the head retires imuards do the firſt —_— 
Fre neck, where it has room to expand anſelf; ſo that when the 1 
animal quits the ſkin, we are ſurpriſed with a head twice the for- 35 | 
mer ſize; and as che inſes neither cats nor grows while the head R057 
is forming, there is this 'durther- ciraumſtange to be remarked is 
that the body and the head haue each their particular ume of 
growth. While the head ex pands and grows, the body does not 
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5 „33 MOUTH is a part of the inſe& to which the naturalif 
will find it neceſſary to pay a very particular attention: Fabri- 
cius goes ſo far as to afſert, that without a thorough knowledge 
of the mouth, it's form, and various appendages, it will be im- : 
_ poſſible ever to diſcriminate with accuracy one inſect from an- 
other. In the ſtruture of the mouth conſiderable art and wil- 
dom is diſplayed: the diverſity in the figure is almoſt as great 
as the variety of ſpecies. It is uſually placed in the fore Laune, | 
the head, extending ſomewhat downwards; in the chet 
coccus, and ſome other inſets, it is placed under the breaſt, 
| | Some inſets have their | mouths armed with ſtrong jaws, with 
F 2... » Wine they bruiſe and tear their food: however fine and delicate 
ö | _ theſe organs may appear, they are ay hard, and in ſome 
ſpecies ſufficiently ſtrong to pieree the hardeſt wood. Others are. 
_ furniſhed with a kind of tube or tongue, at one time moveable, 
at another fixed: with this they ſuck the juices of the flowers. 
In ſome again the tongue is ſo ſhort as to appear to us incapable, : 
of anſwering the pe prin or whicki it een n NY e 
1 W to daten no. nouth | | 
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1 he en or „ proboleis; is Is edna driving out to a git 
point. In many inſets. of the En A it is „hen 9 

; vow towards the mn and 06.460 1 875 
The jaws are neh two in 2 ee e ry 
at others more; they are placed i in an horizontal direction: the 
inner edge, i in ſome inſets, i en or ne with ke 
— teeth. | | bp ED a CH EE Ws 2 
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The tongue is in general a 3 and compact 1 aſed | 
by the inſect to extract the alimentary juices on which it feeds: 
%%% tr Cal aol ona . 
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The eyes are rally convex ; they have no eyebrows, 4 
outer tunic is hard and tranſparent, having no external motion, 
the genus of canceri or crabs excepted. The eyes of the greater 
number appear, when examined by the mieroſcope, to be cut * 
into a multitude of little planes or facets, like the facets of a 
| diamond, having to the naked eye the appearance of net work. 
Each of theſe ſmall facets is ſuppoſed to poſſeſs the powers ane 
properties of an eye. Leeuenhbek counted 3181 of theſe facets 
in the cornea of a beetle, B000 in thoſe of a fly.* As the eyes of TB 
inſefts are immoveable; they would have loſt ſight. of angay.. 
EI _ if their eyes had been: framed like thoſe-of other vs 
bei b) means of their muhiplied eyes, chey can eafly view * 
rounding objects: nor is it at all improbable, that, as Objects do | 
not appear double to our eyes, but chat they are ſtrengthened, 
and many falle appearances are corrected by the uſe of both; ſo 
the numerous inlets to fight in an inſect may increaſe their feld 


| of view, augment the intenſity of the light, and be productive of 
| . other advantages, of which we can form. no conception. The, 
eyes of inſets differ in colour, fome- being found. of 
) oelour, and of Spare wy" _ ee, 0 1 

| „ The antennæ are Kew wad: Gander: home, 1 of. 
| | ſeveral articulations, moveable in various directions. They are 
1 beautiful in form, of a delicate ſtructure, and are N in 1 
4 fore part of the head © chey vary in different inſeRs 


= | "their ſhape, their length, their bulk, but alſo in . 
their articulations- The antennæ of the male inſect 3 
dliffer from thoſe of the female: they form one of the moſt dif _ 
tinguiſhing characteriſtics of inſects, and one of. the means of 


judging ito what genus they belong. The greateſt number of 
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| MrcxoscoPreat Evgavs 295 > 
the uſe they are to theſe nals, or the end of the Creator 
in forming them, we are deeper ignorant: ſome writers have 
ey were the organs of ſmell and hearing ; others 
have ſuppoſed that they were appropriated to a feeling more 
dieelicate than our own, and ſenſible to the leaſt motion or diſ- 
turbance in the ambient fluid in which 
ſets cover their eyes with them when th t. They 
\ e * naturaliſts under the flowing names: 
ION TE. that, Hke | 
towards their point or Ectremity, © LED, — 
FiIirokx, thread 1 25 and of an uniform thicknels | I 
. Cravare, formed like a club . 8 
baſe to je extremity. , a es | | 5 
Carrrarzd; theſe are alf6 for „ 
articulation is larger than the reſt, . | | 
or head, k4ic..4. 112 1 _ 
OT oo M4 AUTO SES THI 7 5 | | 1 


Fiss1LEs ; theſe are like the former, only chat che head 38 di- RE Wo 
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PrskoliarE; in theſe the head is divided horizcntally, but 

the laminæ are connected by a kind of 

their center. VC 


PC TIN AT; theſe have ſeveral lateral ap 
pear like a feater. i 


„ * By 4 
$ 5 


# 


ARISTAT 8, ſuch ag have a kate al hai 1 is either naked, 
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Beſides the foregoing terms, „ the antenne are called ſhort (bre. 
viores) when they are ſhorter than the body: ue 
middling, when they are of the fame, lengths and ſongiores, 
When they are longer. %%% 17 Ty  wrrn 
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Near the mouth there i Is alſo : a * of ſmall filiform ar- 
ticulated antenne, called the PALPI, © ; they are gene- 
| rally four in number, ſometimes fix; the he are under and 
at the ſides of the mouth, which ſituation, together with their 
ſize, ſufficiently diſtinguiſh them from the antennæ; they are in 
continual motion, the animal thruſting them in every matter, 8 

- hog would it's noſe, when in ſearch of food. Some have up- 
poſed them to be a kind of hand to aſſiſt in holding the food 
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when it is near the mouth. ng OO ODT AH on 
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Tux FOREHEAD occupies the upper part of the hea brine 


' the eyes, the mouth, and the thorax, N Aha 
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Tur STEMMATA, or crown, „ three elevated mining 


ſpherie ſpots reſembling eyes, and placed upon the e part of 


the head, as in moſt of the hymenoptera e claſs. 20405 on 
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men; bed theſe the inſect is ſuppoſed to breathe: this fin- 


gular circuthſtance in their OO? be another peculiar 
character of inſects. 2 . 1 WELLS * 10 . Al I 7 37 3 2 5 
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fal tig H 
Tur LIMBS, or the organs uſe by the intelt for moving it's 
body, and for defending itfelf, are the wail, _ en the DIP * # 
wings; the halteres or Pe" PUT e e 
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Tas TAIL terniihates the N and Is conttration in 4 
wonderful manner for anſwering the purpoſes for which it is 

formed, namely, to direct the motion of the infeQ, to ſerve as | 
an inſtrument of defence, or for depoſiting t the eggs; the figure 
and ſize thereof varying in each genus and it's families, In. Tome 
Ry ſimple, ſmplex, and yet capable of being extended or drawn 
back at pleaſi ure. In others, elongata, elongated. Setaceous, 
ſhaped like a briſtle ; triſeta, with three appendages like briltles; 
in ſome it is forked, furcata; and in others it is furniſhed with a 
pair of forceps, forcipata; in the blatta and others it is foligſa, 
or like a leaf. In the ſcorpion: and panorpa it is telifera, fur- 
niſhed with: a ſting... Further particulars may | be obtained W 
0 the eee Emtomologica of F abricius. bs 
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Aev1 LEUS, Or * an ic nd with which inſets "a 
and inſtil a poiſon; the ſting generally proceeds from the under 
part of the laſt ring of the belly : in ſome it is ſharp and pointed, 
in others formed like a ſaw. It is uſed by many inſe&s both as 
an offenſive and defenſive weapon; by others it is only uſed to- 
Perce the ei where r mean to hol their r egg. 
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Pepes, THE FEET. Theſe are admirably ada for 
heir intended ſervice, to give 'the moſt convenient and proper 
motion, and from the variety in their 0 | 
articulations, &c. furniſh. the 
many curious and intereſtin 
ber is ſix; ſome have eight, as the ſpider ; he coal has ten; ile. 
oniſcus fourteen; the julus has from ſeventy to one hundred and 
twenty: on FOR fide. TRY 4 | of _ inſects that Have” not 


ful, - which is ae the lube 
ſecond, or tibia, is joined to the Get Fare is eee of the 
ſame ſize throughout, and longer than the femur; this is fol- 
lowed by the third part, which is diſtinguiſhed by · the name of 


„ or foot; it is compoſed of ſeyeral joinis, the one arti- 


the ungut, or claw. 
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The writers on natural hiſtory, in order to. render their | 


deſcriptions clear and accurate, have given ſeyeral names to the 
legs of s, from * nature of the "motions: efl by 
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the rings varying in different Y 
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The natatorii, thoſe that fave; as bars for ſwimming. 3 The 


a thighs of the ſaltatorii are remarkably large, by which means th 


have conſiderably more ſtrength and power for leaping. \\The 
feet of the natatorii are flat, and edged with hairs ; thus have a | 


proper ſurface to ſtrike ee che wer, 5 in the & 3 
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Such 5 as his: no ld are terme 
or claws, are an enlargement of che extr m 
each of which is furniſhed with two lll =T 


thumb and n as in the oat | * 
The nn of the foes, in POR let Qs; 1. a with 4 


kind of bruſh or ſponge, by which they are enabled to walk with 


eaſe on the moſt poliſhed ſubſtances, and in ſituations from pick 1 


in wound ſeem that yy __ eee all. 


e 
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ap 


6c They tread the celling, an Wt: flor, | 4, 
And from it's eee a wa gue... 


0 inſets can oak move the chigh-i in a "rental 1 direion; 
while others can move it in various ir(Hons: | 
motion of inſeQs, and the various methods 


vill be found a very curious and dete, lubjec, and well 
worthy the attention of the natural hiſtorian. The mechanic will 


not find it loſt labour if he beſtows ſome. time on the ſame ſub- 
ject. Very little has been done on this head,; and that principally 
"of Mr. de Reaumur, in his excellent Memoires; and by M. 
Weiſ s, in a memoir publiſhed in the Journal de Phyſique for 
1771. The reader may allo oopkult Borelli * Motu Animalium. 

my 5 e "Motion 


A 


14 
{3 


- 
* "4 
* : - * ©: 2 8 \ 5 
» ; R 4 4 * * 25 N 5 x 1 x # A «3 1 BESS Eq 
* — 2 | ? Ko 8 of Y 1 8 
4 4 ; 3 Py 1 5 5 , 8 ; 7 x 
* / n n a * * & A es: 8 * 2 1 ; G4 bw. 
- 3 4A UA ̃/F ,,, ̃ĩ EE Ni nn 
: — wins i £ 


beautiful colours with which 
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ipal phenomena pf "nature, and as it 
were © the - foul af our, 1 54 and is as admirable 
animal as in the univerſe at lar | he 5775 not. | be ani Jab to. 
notice here, that there. are ſome 1 1 
contradict an aſſertion of Borellis, 
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| an mel puts in action 
each foot on one ſide before ĩt moves thoſe on the o ppoſite ſide; 
whereas theſe employ i in walking the two moſt diſtant feet on the 
on the ys a method which 
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by ſect t is enabled to 
* Toons: have pits two, 5 are 4 95 with four, two on 


catch fide ; theſe are in ſome of the ſame fize, i in others the f fu- 


perior ones are much larger han the inferior. The variety : in the 
form and ſtructure of the wings is almoſt infinite ; ; the 
their colouring, the art with which they are connected to the 
body, the curious manner in which. | ſome ary folded | up, the fine 
articulations provided for this purpoſe, b which they are lai, 
up in their cafes when. out of ule, and. yet ready to o be extended 
in a moment for flight; together \ wich the various ramifications; 
by which the nouriſhing Juices” are circulated, and the wing 
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tertaining, exhibiting, particularly When h examined by the micro- 
ſcope, a moſt wonderful diſplay of di ne: wiſdom and power. 
The more delicate and. tranſparent, wings are covered. and pro- 
tefted by ELYTRA, Or caſes, which are, generally hard and opake, 
often highly poliſhed, adorne d wit! 0 wut, and 

ſtudded with brilliants. The wings of 7 and butterflies are 
moſtly farinaceous, covered with a fine duſt, that occaſions thoſe 


ſtrengthened, afford a fund of rational inveſtigation highly en- 
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ſtripped of cheſe, che wing is tranſparent and colourleſs. By ü the 

aſſiſtance of the microſcope, we diſcover that this duft is a regu- · 

lar aſſemblage of organized ſcales, which will be more particu· 

| larly deſcribed hereafter. A few of theſe, as len in the nicro- 
ſcope, are exhibited in Plate 16, Fig. F E A I. 
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The following names are e wade uſe oft to defcribe the aheten | 


kinds of wings. They are firſt diſtinguiſhed, with reſpe& to their A 


ſurfaces, into $UPERIOR and INFERIOR. The part next the head 


is called the ANTERIOR part, that neareſt the tail the o R 
R1OR part. THE INTERIOR part is that next the denen ; THE, 
EXTERIOR W is the outermoſt ge. wo 

Thoſe » wings are = termed PuicATILES, which are folded TY 
the insect is at reſt, as in the waſp. ä ee e, 
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Fin K. thoſe which are incapable of being folded. 


ERECT, "ik ſuperior ſurfaces are brou ght in cd whe 
| the inſe& is at reſt, as in the ephemera, PRI, &. | 


1 TENTES, if they are extended horizontally when the en 
is at reſt, as in the phalænæ geometre. 
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Incu MBENTES, thoſe inſeQs which, Os they! are not in mo- 


tion, cover horizontal * wich their wage 6 the ſuperior 22 ww mg 


| abdomen. 
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Dzrizxx; the ſe-are allo 8 but not horizontally, | 
the outer 7. declining towards the ſides.  — 
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CauDaAT#; in theſe De of the fb: of the wing are en- | 
tended beyond the margin into a kind of tail. | %%%%ͤö;ͥ 
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Rx TIcvI AT, when che veins or membranes of the wings put V 
on the appearance of net-worl | ; | 
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The elytra, or cruſtaceous eaſes of the wings, are extended e 
when the inſect flies, and ſhut when it reſts, forming a longi- „ 
tudinal ſuture down the middle of the back ; they « are of various „ By 
ſhapes, and are diſtinguiſhed by the following n names 


; F * 
+ — 5 9 


5 . N g F e * 4 5 7 5 2 
: F Fic EE & : #.. : ; | NE K 


ARZVIATA, when they are ſhorter\than the abdo 
| TxUNCATA, when the extremity | terminates in a tranſverfe 
1 05 IE SERRATA, | 
| 1 | 
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Ss KRATA, wen the external 552 edged y ind tn, L * 0 
ood 2 


d. 4 


Se INOSA, when the exterior -urface is s covered with all ſharp 


F: Scar. when it is very "rough. DER ee 
| sr RI ATA, marked with fender tonginatina furrows. 225 
i tes jt . . TR + 638 


Poxcamy, baring tarp longiadinal nage. 1 0 een 
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surea with deep furrows. 1 
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5 lt al 115 ibs cas are. - neither fo hard as the en ye k 
NOT rec delicate as che as rein Wag a de If 4 


Under the wings of moſt i which "IM as NEAT hits : 
is a ſmall head placed on a ſtalk, frequently under a little 
arched ſcale; theſe are called HALTERES , poiſers; they appear to 

be rudiments of the hinder wings: it has been ſuppoſed that _ 3 5 
ſerve to n the ne & in en en the = is in 


The bodies of inſefts are a . a hard kein, which wy 
ſwers the purpoſe of an internal ſkeleton, and is one of the diſ- 
tinguiſhing characters of an inſet All quadrupedes, birds, and 


| fiſhes, have an internal ſkeleton of bones to which the muſcles 


are fixed; but the whole interior body of an inſeR is compoſed - 
of ſoft fleſh, and the muſcles are affixed to the exterior ſkeleton | 
"or 
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often procured from ſmall 


in the veins 
ſome fluid 
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2. That they are furniſhed with-antennz, which are placed 
upon the fore part of the head ; theſe are FOR and * OP 
in various directions. TH | 


That no inſet in it's 1 date or 1 it boa hs 
We gh all it's tra nsformation, has leſs than fix legs, though + 
many have more. There are ſome moths, whoſe two fore feet 

are ſo ſmall as ſcarcely to deſerve that name. A proper atten 
tion to the nature and number of the feet of inſets would ten. 
to fix their real rank in' that ſcale of animated nature, which i is 
handed down to us in the ſacred ſcriptures; a ſcale which, from 
the lively repreſentations it holds forth, as well as their moral 
appli ications to the purpoſes of life, and the ſource from whence 
it is derived, ſhews chat it is —_— wich the moſt pete 

information. 15 5 bfi! Ws 


TY 


174. That ſds have neither this organs of ſ1 mel no „ 
at leaſt they have not as yet been diſcovered, though it is reported 


that Fabricius has lately found ai: deſcribed * mw: of hear- 
ing in the WOE" N 


+. - A 


4 5 That they do not hits air by ne ee bot FN aha y 
_ inſpire and exhale it, by means of . which are n on 
the 1370 


5 160 That they move the "Rs ben ee, to ei, not t up 8 and 
15 That they have neither eye-lid nor pupil. ET 
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To theſe we may alſo add, that che mechaniſin refuling from 
ound: a nature as in animals 


the LIFE of inſects is not of ſo comp I 
of a larger ſize. They have leſs vari ty of organs, though: ſome 
of the organs are more multiplied ; and it is by the number and 
ſituation of theſe that a ms in 1 . of ne ck is VI. 


t 2 


A F . : ; if 


Theſe me are de und i in . fame anſeft; Saas are, 
however, IRE ſx : OLD in 88 7 one or two. of them are nn 


be my ot 7 i 1 5 i who: 


Every: citing obſerve, who wiſhes to; N h 
diſcoveries of other writers, or to communicate intelligibly 
his on, will find it neceſſary to make himſelf maſter of the 
various claſſes, genera, i &c. into which. inſeQs have been 
divided by Linn avs. All ſyſtems have their defects, and it is 
highly probable that this may be the caſe, with that of the 
celebrated Linnæus: but the purpoſe of ſcience is anſw red by 


uſin 4 n e e Wie are e e 


The following gn iden of | 15 1 1 claſſes may: 0 — as. 
a foundation for this knowledge : a fuller account may be CY 
tained by d | the under-mentioned works. pe 


+42 45 


Inftiditins of Kanga a knallen 61 1 8 8 
et Genera Inſectorum, or Syſtematic Arrangem ol A „ 
by Thomas attiſon Yeats. OE ON 
| FIFTH. 5. 5 Ir i 7 5 125 5 10 


F dee Laie or an . ction to the. Kno- 


ledge of Inſects, tranſlated from Linnæus by W. Curtis, author A 


of the F lora Londinenſis, Botanical Magazine, &c. 


15 
I 


in ſelf of hs. | 


83 


2 Zl 
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11 5 Specimen af: Engl InſeQs, dev; from: Nature, 73 Ja bs | 
| DT Claſs the firſt. Cor or TRA. The inſeQs. of 'this daß ave 


; : four wings; the upper ones, called the elytra, are cruſtaceous, 
formed of a hard bony ſubſtance, which, when ſhut, form a 
itudinal future down the back, as in the ſeat 8, melolon- 
, or cockchaffer, Kee. &cc. Ps SSC EU bed? e e 


* - 


ttt Mir Chia. Theſe have allo four wings; bat the el 


are ane being half cruſtacecus, half membranaceeus: tl | 
wings'do not form 1 a longitudinal future, butt tend the one over | 


the other, as in the gryllus, 


. * i 
' 99 ; ? 1 » £ WEE : Ae 5 
| 3 . LzI Dor TERRA. Thoſe which have four: 
wings covered with fine ſcales, as the terfhes 3 
Kaen e SHR 7 
5 HyMENOPTERA, Theſe, like the proving daſs, have 
four membranaceous wings; but the abdomen is furniſhed: with a 
ting, as in the bees, walps, Ke. e een nee 
: 08 6. e Theſe have only two wings, as commen houſe. 
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ami formed under the {kin of the anitnal, and only appear 
ſudden to us, becauſe the inſect then gets rid of a caſe which had 
before concealed his real members. Theſe transformations 
clearly prove, that without repeated expenience every thing in 
nature would appear a myſtery: for ho, on conſidering by the 
mere light of nature or reaſon a gnat or butterfly in their fly or 
perfect ſtate, could have diſcovered the relatiem Which i this 
ſtate and form it bears to the ſeveral ch inges of ſtate, andi their 
correſ] ponding forms, through Which it has palledFand Fetz ure 
| 0 N PORES as 1 as Nenn can make them. Dh 
1 nien bus B34, 3 1 11 et * 2108 I 
The life * thoſe"; inſests Aich paſs through: theſs- Kept hy 
changes, may he divided into four principal parts, each of which 
will be found truly worthy of all the attenüom of the e | 
obſerver. 55 ; „ eie 20 e 


— 


Ihe firſt change is from the EGG into the LARVA; on, ai WE ATED 
more 4 erm; th called, into che worm or rms. n Aly a ti 


% 7 « 1 12 7 # 
7 7 * * . THIS # n 


From the 1 LARVA it paſs in into the vors, r chris f le. 


From the PUPA int the imago port Nate Den 050088 


Few rubjets can be fad that are more ex] reſſ 8 
tenſive goodneſs of Divine Providence, than theſe qr gn. | 
in which \ we find the occaſional and e A ane 


*All is phamnomenon, and type on ard. L907 . 2 ee 
Keplete with ſacred and myſterious birth. 255 153 


| Brooke's Univerſal a Bean, b. Om 
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of theſe. little 1 ſuited 3 nd adapted; with. the-moſt minute 
exactneſs to the immediate manner and coz venience of their ex- 
iſtence; which again are ſhifted, and 2 e the inlets 


eee a new. ſeene and bee, of action. 


£9 . I 
& v : 8 1 


Brig de een ts . 

In it's 15 ſtate the inſet appears groveling, ; 6" and \ vo- 
racious, in the form of a worm, with a long body, compoſed of 
ſuccellive rings; crawling along. by, che aſſiſtance of theſe, or 
| hooks, which are placed on the fide of the body. It's 
head in ard with ſtrong jaws, it s eyes ſmooth, entirely deprived ky 
of ſex, the blood, circulating from the hind. part towards the 
bead Wee ae N Argen 8 e are ſituated on 5 


ercof; While ant Nate, the nN ja a 
it were maſked, and | it's true eee concealed; for under 


Ih n is Auen, from the human eye. 


8 Ft: D vey da boa 1 It nts, 

inlet may be wks to a child i in 
fading tf Gs; it's. . are all folded together, under the 
breaſt, and incloſed within one or more coverings, remaining 
there without motion. While in this ſtate, no inſeQ. but thoſe 
of the hemiptera claſs take any nouriſhment. This change is 
effected various ways; in ſome inſets. the ſkin of the larva opens, 
and leaves a pal age, With all it's integuments; ; in others, the 
{kin hardens and becomes a ſpecies of Cong, which entirely con- 
ceals the inſects; others form or ſpin 'cones for 7 2 and 
in this ſtate they remain : 


' firmneſs, and are read) to perform their {ryetal offices. 17 5 


54 S042 7 n 


by 
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former purſuits, wing the ſoft air, chuſe 


Hh prod fit wire 4 rue] Ah 4 
play wen ber, hve frog) ub ce mer 


| organs acquire greater ſtrength a nd 1 
more delicate; ſome are fuphre Ted: 
did not ſeem t to exiſt in the fotnier 
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The iuſebt ien calls off the pos of — lane ne 
appears in it's imago or perfect form; for it has now attained the 


fate of organical perfection, which anſwers to the rank it iv 


hold i in the corporeal world. They are now furniſhed wich | 


wings, ma gnificently ec Aar above and deſpiſe their 
thet mates, une N 


mit their nature to a ſucceeding race.” 4 gk mer 


interior changes are as conſiderable ad t okthe 0 rior form, : 


and that in proportion as the firſt ſtate differs from the laſt ; ſome 


? 


| nels, wp 


1 


goo of io ifs, Na | Tus id X 
3.4 "OJ 3 5 5 F Selten i 1 

4 Who that beholds che ſummers We Farms, Oat 
Ten thouſand thouſand gaily gilded forms, 1 
In volant dance of mix d rotation play, hal 15 on q ad at | 

| Baſk in the beain, and beautify che day; e a My 5 1 
Who d think theſe airy wantons ſo adorn,” 204 tered 
Were late his vile antipathy and ſcorn; F rs WS 
Prone to the duſt, or reptile thro' the mire, | ih 
And ever thence unlikely to aſpire ug vous fonts 
\ | Or who, with tranſient view behelding, oh D | 

| Thoſe crawling ſects, whom vileſt ſemblance doch: 
Who with corruption hold their kindred ſtate, 855 
As by contempt, or negli gence of fate; ih ee 0 
Could think that ſuch; reversd by won rou= doom, 5815 
Sublimer pow and brighter forms aſſume ; 5 
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As the larvz (caterpillars) of the moth and butt 
moſt numerous family among. the tribe of inſets, and 5 — 
more particularly obſerved than any other kind, perhaps on ac- | 
count of the uſefulneſs of one of their number, and are therefore | 
beſt known, we ſhall firſt deſcribe them, and their various 
changes from this ſtate to their laſt and perfect form, and en 


proceed to thoſe inſefts which differ moſt from the caterpillar i in 
one or all of their various changes. N 15 b e 8 gt 


in 


*. 


ſe inſefts N which e 


winter; there are very few, the period of whoſe fe exceec 

that of a year; ſome ſurvive the rigours of winter, being 
concealed and buried under ground; many are hid in the 
bark of trees, and others i in the bras! old walls; ſome, like 


+ The butterflies : are  diftinguiſhed from the weck by Es thelt flying a 
and by their antennz ; the butterflies appear by day, their antennæ are generally 


terminated by a little knob z the moths ay ne in the evening, and their antenne 
are either ſetaceous or pe 
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the eaterpillar of the brown-tailed moth, * which was ſo. com- 
monly numerous and deſtructive near London, in the year: 1782, 0 
at the approach ef winter not only ſecure and ſtrengt en the web. 
in which the ſociety inhabit, and thus: protect themſelves from 
: | impertinent intruders, but each individual alſo ſpins a caſe ſor it. 

f fſelf, where it reſts in torpid ſecurity, notwithſtanding the in- 
elemency of the ſeaſon, till the ſpring animates it afreſh, and: 
informs. them that the all-bountiful. Author. of nature has provi vided: 
food convenient for them. Many that are hatched in the autumn. {| 
Tetire and live under the earth during. the winter months, but in 
the ſpring come out, feed, and proceed onward to their ſeveral | 
changes; ; while, no ſmall. part paſs the, colder months i in the! ir a 
cbryſalis, or pupa ſtate: but the greater 1 number of the caterpillar. 7 

« £72200 Tace remain in the egg, being. carefully depoſited by the. parent he 

5 fly in thoſe places Where they will he hatched with. the greateſt : 
ſafety and ſucceſs; in this ſtate the latent principle of life is pre- 
ſerved till the genial influences of the ſpring call. it into action, 
and bring f. forth the young inſe&t to ſhare the banquet. that nature 
has provided; chen wherever! we turn, or wherever we © move, we. 


find this insect! in one ſhape or another,, 5 


. , * 
e 
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6; 6 When firſt breaks forth the brig ht enliy' ing ny; x 5 1 = v 
he, „ ‚ ® 2 *% * 
% — The gay, the quel ding inſets riſe, 
1 And: Tlded ſquadrons ſtrike our wond ring Aa. 
Muſic flies wanton from ten thouſand win 85% 
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Curtis's ſhort hiſtory of the brown-tailed-moth, #22 
+. Brooke's Univerſal Beauty). 
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All caterpillars are hatched, 
proceed from it are generally. ſmall and feeble, but grow „5 ny 
ſtrength as they increaſe in ſize. The body of the caterpillar 1 is . 
divided 1 into ave rings; the head is connected with the 1 | 


* 


hav te na Nd le larva . e Wer eee | ; Wo 
* the ſix firſt feet are cruſtaceous, poin and fixed to the hren 
firſt rings of the body; Wo: feet are the covering (to-the |: 


future feet of the moth; the other ſix feet are ſoft and flexible, | 
or membranaceous ; they vary both in figure and | 1 
proper only to the larva ſtate: with reſpect te He 
figure, they are either ſmooth or hairy, ſoft t 
like ſhagreen, beautifully adorned with à great 
mioſt lively tints; on each ſide of the body nine aue „ 
are placed, which are general! 7 conſidered as the | 1 
reſpiration. T here are on each ſide of the hea i 5 
tive or ſix little black ſpots, which are ſuppoſe 
Theſe creatures vary in ſize, from half an 1 : e 
and five makes,” 7.0 d M in %% 
| e „ . 1115 .. ran 6TH NA * ; f . 
The caterpillar, whoſe life is | ſacceſſion ef 1 „„ 
changes, often moults it's ſkin: before” it/aitains | it's full growth. „ | 
Theſe changes are the more ſingular; | ES. 
pillar moults, it is not ſimply the ſkins chat is c anged; for . : 9 
ja the ſkull, the jaws, and all the exterior 1 ; 
both ſcaly and membranaceous, which Comp uppe „ 
under lip, it's antennæ, palpi, and even | 7 MM 
within the head, which ſerve as a fixed balis to a number j 
muſcles; we further find in he nden the ſpiracula, the claws, ak i 
8 BEE DR 245 + 
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and ſheaths of the anterior limbs, and in N all that tis vibe | 
of the an 


—— 


The new organs were under the . as in a 7 10 
that the caterpillar effects the changes by withdrawing itſelf from 
the old ſkin, when it finds itſelf lodged in too narrow a compaſs. 
But to effe& this change, to.puſh off the old covering, and bring 
forwards the new, is a work of labour and time. Thoſe cater - 
pillars who live in ſociety, and have a kind of neſt or habitation, 
; retire there to change their ſkin, fixing the hooks of the feet, 

during the operation, firmly in the web of their heſt. Some of 
the ſolitary ſpecies ſpin at this time a {lender web, to which they 
affix themſelves. A. day or two before the critical moment ap 
proaches, the inſect ceaſesſto eat, and loſes it's uſual activity; 
in proportion as the time of change approaches, the colour * 0 
caterpillar becomes more feeble, the ſkin hardens and withers, : 

and is ſoon incapable of receiving thoſe juices by which it 
vas heretofore nouriſhed and ſupported.” The inſet may now 
be ſeen, at diſtant intervals, to elevate it's back, and ſtretch itſelf 
to it's utmoſt extent; ſometimes to lift up the head, move it a 
little from fide to ſide, and then let it fall again; near the change, 
the ſecond and third rings are ſeen to {well conſiderably; bytheſe 
internal efforts the old parts are ftretched and diſtended as much 
as poſſible, an operation which is attended with much difficulty, 
as the new parts are all weak and tender. However, by repeated . 
exertions, all the veſſels which conveyed the nouriſhment to the 
exterior ſkin are diſengaged, and ceaſe to act, and a {lit is made 
on the back, generally beginning at the ſecond or third ring; the 
new ſkin may now be zal perceived, being diſtinguiſhed by the 
be freſhneſs and me of it's FRO: the caterpillar then . 


Y . 
. 1 . 
* 
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1 


the body like a wedge into this ſlit, by which means it is ſoon. . 
opened from the firlt downto the fourth ring; this renders it large g 
enough for the inſect to pals through, which. it ſoon eſſects in a 
very curious manner. The caterpillar generally faſts a whole 
day after each moulting, for it is neceſſary chat the parts ſhould 
acquire acertain degree of conſiſtency, before it can live and act 
in it's 1 manner; OY _ Re under the e 


4 


10 | 0 alter. it 1 quitted 72 ; 
exuvia ; the body had grown under the old ſkin, till it was be- 
come too large for it: now as the growth was gradual, and the 
parts ſoft, the ſkin preſſed them together, ſo that they, lay i in. "Y 
ſmall ſpace; but as ſoon as. the ſkin is caſt off, they are a8 it 
vere liberated from their bonds, and diſtend themſelves con- ; 
fiderably. Some caterpillars, in changing their {kin, from ſmogth 
become covered with fine hair; while others, that were Sree 
with this | ine hair, have the laſt lain ſmooth.? a | 


| The ink 5 appears mac] 


o THE Pope. 


| 'T . 135 8 | 
Beben i we 4 hs 3 of the ee into 1 pups PT 
it will be neceſſary to give the reader an account of thoſe names 


by which IRR: and the ea appeatances of nſett | 


It is called . wheat it is a nan c. or confined N | 
a caſe of a 1 a 98 has no reſembl ance to the wales 


it contains. 
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18 is calle OBTECTA, diſguiſed or ſhrowded: when tlie int h 5 
es ped i in a cruſtaceous covering, conſiſting of two parts, one 
5 E ſurrounds the Head _ thorax, mw derne n men. 

2 45 A F365 5, nr. Fes 
ved is rell INCOMPLETA, "nl the: pups | has bert ible 
wings and Hoek, but cannot. move them, | ps 


'p 


SEMICOMPLETA ; 17 can will 0 or run, pit have only the 
rudiments of Wings. The Gickerener between che pup 4 "andthe 
larva of this claſs is very inconſiderable, as they eat, walk, and 
att, Juſt as they did in their primitive ſtate the only remarkable 
# difference is a kind of caſe, which contains me win ings that are to 
Eo Jo rahmen in 1 755 =IY 1 115 wg 15 ih e ie Ati 

l Fs ackigned 711 this name uke their exec 
form at their birth, and do not paſs, like other inſects, through | 
a variety of ſtates, wg Wes often change Weir ſkin; rn 


It is a 8 rule, this: all wingt ged hlefts paſs rec the | 
larva and pupa ſtate before they 5 a their perfect form: there 
are alfo inſects which have no wings, and yet undergo ſimilar 
transformation, as the bed bug, the flea, c. Other inſets, 
Which have no wings, and which always remain without them, 

never paſs through the pupa ſtate, but are ſubje@ to conſiderable. 
changes, as well with reſpe& 1 to the number as the figure of their 
| parts; thus mites have four pair of feet, and two ſmaller ones at 
8 the fore part of the body, near the head; vet ſome of theſe are 
born with only three pair of feet, the fourth is not perceived till 
Tome __ wy their, birth.“ The a of dhe monoculus 
e 


De Geer Memoires pour "Techie A PHiftoire des tnſetes 4 tom. 1. p. 31. 


$4 
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poſed, without any't means, 
which } it a 105 nec 


a 1 
3 Do 2 
4 


Peer 


pour fervie d Hiſtoire des Inſectes, tom. 
Sgavans etrangers, tom. 3, p. 61. 


200 Mroxobcorroas: Ex6a16. 


muſt make to put off 4 1t's preſent form, | and the fats" of 
neſs and i impotence under which it muſt exiſt while in aer 
ſtate, it would undoubtedly chuſe the moſt convenient place, 
moſt advantageous ſituation, for the performance of this arduous 
operation ; one where it would be the leaſt expoſed to danger, 
when it had neither ſtrength to th, nor ſwiftneſs to avoid the 


attack of an — | 19318 It: 


- 


All theſe Weh, inlet us ca erpillar | 
the influence of an all-regulating Providence, whi h conveys the 
proper information to it by it's own ſenſations : hence, when the 
critical period approaches, it proceeds as if it knew what would 
be the reſult of it's operations. Different ſpecies prepare them. 
ſelves for this ſtate in different ways, ſuited to their nature and 
the kength of time bras 4 are to remain Ms an — | : 1 7 oY 


3 


When the cabeipiller as „ Abe to it's full Perth ant 
the parts of the future butterfly are ſufficiently formed beneath 
it's ſkin, it prepares for it's change into the pupa ſtate ;.it freks for. 
a a proper place in which to perform the i important bufinels : the 
different methods employed by theſe little animals to ſecure this 

ſtate of reſt, may be reduced to four: 1. Some ſpin webs, or 
cones, in which they incloſe chemſelves; 2. Other Eonceal 
themſelves in little cells, which they form under ground; g. Some 
ſuſpend themſelves by their poſterior extremity ; 4. While others 
are ſuſpended by a girdle that goes round their body. We ſhall = 
deſcribe the variety in theſe, as well as the induftry t uſed in con- ö 
ſtructing them, after we have gone through the manner in Which 
che caterpillar ere Kel of and Ps Wegen the r : 
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eefiſting external injuries; a caſe; which i is at the ſame es ke | 


ſepulchre of the caterpillar, and the eradle of the moth; !w _ 
as under a vel, this venderfuf anteferelde i waren on. 
* ber 2 ihe 
| The pupa N deen called a — or ereatufe mide of gad 
from the reſptendent yellow colour with which fbme kinds are 
adorned. M. de Reaumur has few us wh nee they derive this 
rich colour; that it proceeds from two ſkins, 
beautiful brown, which lays upon or covers a 1 
and ſmooth white ſkin : the light re 


although no gold enters into the tincture. The chryſalis of the 


common white butterfly furniſhes a moſt beautiful OO mm 5 | 


lucernal e N 


7 
1 1 


Thoſe who are deſirous to diſcover a taal th i various x Saas 


bers of the moth in the pupa, ſhould examine it before the _ 


mentioned fluid is dried up, when it will be found to be only the 
moth, with the members glued toget 
quire fafficient force to break their cov 
felves from the bands which confine them. 


| 


To n the N concealed under the | fin of a caterpillar; 


one of them ſhould be taken at the laſt change; when che ſkin 


5 begins to open, it ſhould be drowned in ſpirits of wine, er 


ſtrong hquor, / and be left therein for ſome days, that it max 


take more conſiſteney and Harder itfelf; the ſkin of the eatet · 
pillar may then be eaſily removed: the chryſalis, or ſeeble-moth, 


will be firſt en, after which the tender mach may 55 | 
traces 


the upper one 4 


through, gives it the golden yellow, in the iow manner as this 
colour is often given to leather; fo that the whole appears gilded, 


her; theſe, by degrees, ar 
ring, ee eee 
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raced out, ud u Vine leut Haßehrrs, Fee, may be 
[ layed by SHORE ee V 


1 
0 : A * f 4 
0 p 4 * 5 * * of N * $+ > : * 4 4 : 4 4 PA | N n 4 i 
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"The parts ofthe me wth, or bi 1 diſpoſed exaRly 
in the ſame manner in the body of the cater illar,, as When left 
naked in the chryſalis. The wings are longer and -narrower, | 
being wounqh up into the form of a cord, and. the antenng are 
rolled up on the _ head; the to ue 5 alſo twiſted up and Hid 
upon the head, but in 2 very" different manner from what it is in 
the penfect animal, and different from that which it lies in 

within the chrylalis; ſo that it is 5 a progrellive and 0 4 
change, that the 1 interior pus: are prepared for the moth. and 


moth, are 0 found ngt 2 25 the 21851 but jp the 


* ; : _ * 
ed 4-£3 . 
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The time which the moth, or . remains in the pupa 


ſtate is not always the ſame, 1 varying in differeut ſpecies, and de. 
pending allauppn.the warmly of: the e h and other adyen: 
ances ; ſome remain 1 ic the: "I. tor a few 

weeks; other 00 no N their pert ba form for eig ht, ps or 
cleyen manths 1 e 9 6 ſeaſon in which 1 
aſlump che. pupa farm, Sr rather .9n the time of their birth, . 
e MTEgUATLLIGS, as. nh occalioned h . te different tem. 
perature ofthe air, by Mich they 15 retarded 3 peeelerated, ſo 
as to be beute Fran fn the ſeaſon, uy hag 19 ther nature. 
and the ends of the x  Inſta! 
where the pupa. pr 


5 caterpillar 


ol each, otherin the autumn, came intothe 


riſhed in the ſame. manngr, and yhichall it un n up wit hin a few; ays 


Y flate at three different 
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and diſtant periods, viz. one chird or hem dhe ſpring wolowin 
their change, one-third more the ſucceeding ſpring, and the 
remainder the ſpring after; making three years from their firſt. 
| hatching ; a further and manifeſt proof of the beauty: and wiſ. 
dom of the laws of Divine order, which are dm operati 


for the beſt intereſts of all created! beir e * 


ordinary Penlbe of theſe ij ß bbs be Aten by : 
| placing them in different degrees of heat or cold; ; by thele © they 
may oy awakened wendy to a new ſlate of FAIRER or 12 pt 


- ; > 745 2 PASS — 7 8 1 oe 4 v3.34 f 9 x 2 ; e 8 [ig 7 * . 
one of DI O ns eep " , - i r 1 . 
. * * » 
1 0 x : . 4 Re #14 Þ e's CESS 2 8 ASE > 
4 j * * * * 1 5 


* * . a 


Ie are e forms n who MU in Allr Cold eight or 

q nine months, before they become' complete chryſilifes; To that : 
their duration in the pupa late is much ſhorter than it naturally 

appears to . : fre OO RN ene 


As foon as the ey 1 174 FRY ſtrength to break the 
bonds which ſurround it, and of which it is 'itifotined by its 


internal ſenſations, it makes a powerful effort to eſc pe from it! 

priſon, and view the world with new. formed eyes. The moth 

frees itſelf from the pupa with much greater eaſe than che pupa 

from the caterpillar; for the caſe of the pupa becomes {6* dry, 

. | when the, moth is near the time of throwing off it's coveti ring, that 
| it will break to pieces if it be only gently preſſed between the 
e and very few on the parts will be found, on examination, | 
to adhere to the body Hence when the inſect has ac uired a 


| Proper degree of hy, it does not require my great” exc 
to 15 the membrane WHO | covers s it, J A mall . egree C 


* Reaumur Menioires. fur les Inſees, tom. 2, em. . 
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I ¶= org, 
motion, or a little inflation of t body, roſulbclentfort this pur „ e 
theſe motions reiterated a few times, enlarge the ho „„ 
the moth room to eſcape from it's eo TL 
through which the) paſs is always at the ſame 1 Dole i 
little above the trunk, between the win 6 | 

] a el ver Lo 
10 ee itſelf from 1 . | 
ins, chere ſeems'to be a violent aden | | 15 
contained | in the little animal the 5 | 3 


und it ie een tod 
agitate it's Dez . a! t t get free; theſe | 


as we 8 | 
The looſening the exterior bands 5 : 
difficulty many moths have to encounter with; it has often. | Z 
to pierce the cone, or ma in which it Ft T | 
that at a time when it's nee are very feeble, when i i | 
longer furniſhed hy fab Jaws | N | 
through; but, by the regular laws of . 
furniſhed to every ereature | 5 
produced: thus, in the pi if 
provided with a liquor with which the „ 
end of the cone; ; ſome leave one end . . 
When the moth firſt ſees the day, it is hu | 
this humidity ſoon evaporates, the interior | . : 


as well as the exterior; the wings, which are crumpled, 
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ſenſibly, and the fibres which were at firſt flexible 


wich fill it are removed, the groſs artery, which has been call 
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and ſmall, . themſelves, are ſtrengthened and Hardened Jie 


and ſtiff; even ſo tiff, that Malphigi conſidered them as bones: 2 
in proportion as theſe fibres harden, the fluid which circulates 
within them, and extends the wings, loſes it's force; ſo that if” 
any extraneous circumſtance prevents the motion of this fluid, at 
the firſt inſtant of the moth's eſcape from it's former ſtate, 


the wing. will then become- ill-ſhaped; often expanding wü 
ſuch rapidity, that the naked eye cannot trace it's unſolding. 
The wing, which was ſcarce half the length of the body, acquires 
in a tew minutes it's full ſize, ſo as to be nearly five times as large 


as they were before : nor is ĩt the wings only which are thus in - 


creaſed; all their ſpots and colours, heretofore ſo minute as to be 
ſcarce diſcernible, are proportionally extended, ſo that what be- 


fore appeared as only ſo many unmeaning and confuſed Poipts, 


become diſtinct and beautiful ornaments; and thoſe that * 
furniſhed with a het or trunk, curl and ls it *. n 


Wo 
Caf ti 1 


- When the ba are l the; tongue rolled up, the. 


- moth ſufficiently dried, and the different members. ſtrengthened. 
it takes it's flight. Moſt of them, ſaon after they have attained 


their perfect ſtate, void an excrementitiqus ſubſtance, . Which 
M. de Reaumur thinks is the laſt time of their doing it; that „ 
reject very ye if any, A the rel of their! lives. 9 £0 


4 5 


If the mh; 18 8 3 that 9 a 15 fatty art 


the heart, will be viſible, and the contractions and dilations, by 


which it puſhes forwards the liquor i it contains, may he eaſily oh» 
ſerved. Ons of the moſt remarkable arcade is, that the 
. No „ 5 circula- 


2. 75 0 
„ 
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circulation of this Haha in the mot? 

which took place i in the caterpillar; in this the liquor ' moved 
from the tail to the head, whereas in the moth it moves from the 
head to the tail; ſo that the fluid which anſwer 
the blood in- the thoth; gots fro 


ps IF. 5 I” W's 
parts. „ | 
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* 1 : 4 4 P 7 1 x * 5 : L 
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The bod of the eaterpilie i 


þ i dee contraty to iow 


| wers che purpoſes of 
m the ſuperior towards the infe- 
rior parts; but in the voraeieus ſenſual \caterpillar the order is 
inverted, it . ow" the inferior ns the" 1 7 


PR as i 4 em this it 


is obliged to earn wich much labour ant danger; but when 


freed as it were from the jaws of death, and arri vec at it's perfect 


form, the pureſt nectar i is it's portion, and the air it's element. It 


was ſupplied with coarſe foot 


, in the firſt ſta 
operation of its teeth, which was afterwar 


more delicate manner,, and! ſuited to a more pure and elegant 
aliment, which nature has prepared . for it's uſe, \from the moſt: 
fragrant and beautiful flowers. Many internal parts of the cater- 
pillar diſappear in the chryſ 
perceived before are now rendered vi 


te, by the painful 
r digeſted by a violent 
trituration of the ſtomach. The inteſtines are now. formed in a. 


is, and many that could not be 
inble: the interior changes 


are not leſs ſurprizing than thoſe of the exterior form, and are, 


properly | peaking, creative of them; for it is from theſe the 
exterior form. originates, and. to theſe it always correſponds.. In: 
a word, the creature that eret« ofore crept upon the earth, now 
flies freely through the air; and far from ercating our averſion by 


Xt s frightful' priekles and foul FPPERNANCE; it e our notice 


by the moſt e ſhape and ee 
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* Swammerdam's Book of Nature, p. 10. 
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Von n vileſt offs pring of the eth, 1 | 15 . 
an Anſwers the genial baſeneſs of his birth; 5 1 PN 
Lo! where he rolls and battens with Aa . 
In filth, to ſmell offenſive, foul to ſight! . Ny 3 THE 
Well pleas d he drinks the ſtench, the din ne 5 1551 
. And prides him in the puddle of his pos; 1 
Careleſs, unconſcious of the beauteous gueſ, . 
Th' internal ſpeck committed to his breaſt; — 1 
Vet in his breaſt th' internal ſpeck grows warm, 1.8 
And quickens into motion, life; and form: 
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Far other form than that it's foſterer bore, T2 5 : 1 
| High Oer it's parent worm ordain d to ſoar. 5333 

The ſon ſtill growing as the ſire decay, 14 79 704 

In radiant Plume his infant form 1 Js 8 : 


M,antures as in a ſoft and filent womb, 1 5 10 „ 
- Then op'ning, peeps from his paternal HUT AE 1 
Nou ſtruggling, breaks at once into the „ Fo 
Tries his young limbs, and hids his wings diſplay; 1 
Expands his lineaments, ereQts his face, 
f Ries ſublime o'er all the reptile g, -- 1 1 bh 
From dew-dropt bloſſoms Gps: the neftar'd Mream, + 
And balls within the 15000 of the beam. M # yt 1 1 
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_ The induſtry of the eaterpillar,” in n iſelf fr it's chats 
into the chryſalis, muſt not be paſſed by; not only becauſe they 
naturally lead the reader to conſider and admire that Divine 
agency by which they. axe informed, but becauſe the different | 
modes they make uſe of cannot be properly inveſtigated, with 
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of the body, and claſps; bh 


but the conſideration that he, who deſigned that the cate 
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| ſkin, and how it will be enabled to fix iefelf to the ble, 
as it has neither arms nor legs. A little attention ſoon r ae 


the operation, and extricates the obſerver from his em 
It ſeizes the exuvia by the rings of the body, and thus holds it- 


ſelf as it were by a pair of pincers; then, by bending the tail, it 


frees itſelf from the old ſkin, and by the ſame method ſoon ſuf. 
pends itſelf to the filken apa it lengthens out the hinder part 
means of its rings, the various fold. 
ings of the exuvia one after onattien; thug creeping backward on 
the ſpoils, till it can reach the hillock with the tail; which, when 


examined by the microſcope, wil be found to be fuviked wid 


hooks to bx itſelf by. 


11 ep to ſee wk what exaRinek tub theſe inlet 


: Bae an operation ſo delicate and dangerous, which is only 


executed onee in their life; and nought elſe ean account for 1 it, 


ſhould paſs through theſe changes, had provided means for that 
end, regularly connecting the greater ſteps by intermediate ones, 
the deſire of extending their ſpecies, forming and acting m—_ 
organization, till the purpoſes of their life are WOO.” 
Different kinds of cheſe inſects require vatiety m a the made of | 
faſpenſion ; ſome fix themſelves in an horizontal poſition, by a 


girdle which they tie round their body; this girdle appears to tho 
naked eye as a ſingle thread; when examined with the miero- 
ſeope, it will be found to be an aſſemblage of fine threads, lying 


cloſe to each other, 6 fixed as to ſupport the caterpillar, and yet 
leave it in full freedom to effect the changes. Like the preceding 
_ kind, it fixes the girdle to the branch of a. tree; in this ſituation 
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it remains for ſome time 
move, and agitate its body i in a very ngu | 
opened the exterior covering, which it puſhes off and removes 
mak in the ſame manner as we have deſcribed in the preceding 
article, and yet with ſuch e that the Page ating lu. 
pended by the ſame ITT 


e for their cranagrmation 


The induſtry of thoſe that ſpin ce cones, or 
incloſe theinſeives, in order to prepare 


theſe 4 we "ao * many . ee n 405 elk. 


worm. All caterpillars undergo fimilar changes with it, and 


many in the butterfly ſtate greatly exceed it in beauty: but the 
golden tiſſue, in which the filk-worm wraps itſelf, far ſurpaſſes the 
filky threads of all the other kinds; they may indeed come forth 


with a variety of colours, and wings bedecked with gold and ſcar- 


let, yet they are but the beings of a fummer d. day; both their life 
and beauty quickly vaniſh; and leave no remembr nee after them z | 
but the filk-worm leaves behind it ſuch beneficial monu 

at once record the FR of mw Cree) and his bounty tc to 
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The ſubſtance of which the filk is opel 5 a \ fins vellie! 
tranſparent gum, contained in two reſervoirs da wind about _- 
inteſtines, and which, *when they are unfolded, are about ten 


in orifices near 


inches long ; they terminate in two exceeding f 


the mouth, through which the filk is drawn, or ſpun, to the de- 


gree of fineneſs which it's occaſions may require. This apparatus 
has been ee to the inſtrument uſed by the wire-drawers, 
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and by which gold arid filver i is dawn to any degree: of. minute. | 
nels. Every thread proceeds from theſe two reſervoirs, but ae 
united afterwards ; ſo that if it is ecamined by the microſcope; it 
will be found to conſiſt of two cylinders,” or threads, glued to- 
gether, with a groove in the middle: a e or foros 
be perceived. Fee pt i 1 
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When the Gik-worm, has und a convenient Sum it Seth 
work, firſt ſpinning ſome looſe thread, which ſerves to ſupport 
the future ſuperſtructure; upon theſe it forms ;an oval of a looſe 
texture, conſiſting of what is called the floſs filk ; within this it 5 
forms a firm and more conſiſtent ball of ſilk, remaining 
during the whole buſineſs within the circumference of the ſphe- 

 Toid that it is forming, reſting. on it's hinder parts, and with it's. 
mouth and fore legs directing and faſtening. the threads. Theſe | 
| threads are not directed ina regular circular form, but are ſpun 
in different ſpots, in an infinite number of zig-zag lines: ſo that 
when it is wound off, it proceeds in a very irregular manner. 
ſometimes from one ſide of the cone, then from the other. This 
| thread, when meaſured, has been found to be about three hun- 
dred yards long, and ſo fine, that eight or ten are generally rolled 
off into one by the manufacturers. The ſilk-werm uſually em- 
ploys about three days in finiſhing this cone; the inſide js 
generally ſmeared with a kind of gum, that is deſigned to keep 
out the rain; in this cone it aſſumes the pupa form, and remains 
therein from fifteen. to thirty days, according to the warmth. of 
the climate. When the moth is formed, it moiſtens. the end of | 
this cone, and. by frequent motions of the head looſens the tex- 
ture of the filk, foas to n a hole without breaking! it. 1 
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others eonnett theſe leaves with great regularity; many Klip 
themſelves of their hairs, and fora a mixture of hair and nk; 
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others conſtruſt a cone of ſand; or earth, cementing the partlelas 


with a kind of glue ; ſome AR Pawan e, 
and glue it together; with an eee xodes ſuited 
to their preſent and future inte... \- 51330 SER | 
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To take the reader newt filly'nowhdhnddinits afabjec * 


affords ſuch abundant matter for the exerciſe of his ; microſcope, 
ph ſhall proceed to deſcribe, in as coneiſe a main ras 1 am _ 
the changes of Aa few aß lifle: 

uns beetle.” A W's f 95 | CH SSC en I 


NR #1 


The beetle i is 1 che fiſt i (or ate cats Pre 


wings. The two upper ones are cruſtaceous, and orm a eile 


the lower ones; when they are ſhut, there is a1 


down the back: this formation of the wings is neceffary, as e 


beetle often lives under the ſurface of the earth, in holes which. 


they dig by their own induſtry and. ſtrength. Theſe caſes ſave 
their real wings from the damage which they might otherwiſe 


ſuſtain, by rubbing or cruſhing againſt the ſides of their a holy: N 


they ſerve alſo to keep the wings clean, and produce a e 
noiſe when the animal riſes in the air. The ſtrength of the beetle 


is aſtoniſhing; it has been eſtimated that, bulk for bulk, their | : 


muſcles are a thouſand times Rronger than Mule o. 4 man. 
192 7 


The beetle i is only an 1 bite ges from the pupa 6 « form; 


the pupa is a transformation in like manner I 
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When a larva, it trains a miſerable exiſtence mder the earth: in 
the papa form iu is deprived of motion, and as" it were dad | 0 
and alle in the air, exjofing's.lngwer degree of life, which it bas „ 


afflition, and death. 


II we Judge. of the-rank which the beetle holds in the ſcale of „ 
anion wrongs gen repre ally found, from 
e eee rok hols te light, and their dellghe MO v; 
in darkneſs, ve ſhall not f n great ideas of. the dignity ther: 3 

of Divine order, it is ſufficient for us to contemplate the wonders. £1 1 

that are diſplayed in this and every other organ of life, for the 
reception ef which, from the FOUNTAIN; AND $0URCE OF ALL EE 2 
IirE, each individual is adapted, and that in a manner correſ- „ 
ponding to the flate of exiſtenee it is to oy, and the e energies | „ 
it is called forth to repreſent:; indeed the wander of irg eil by. 5; Ds 
entirely depends on the degree of life which: it is engbled to re. No „ 
ceive, and the ſtate im which eee 10 ommunicate in it's. | „ ; 
. tx] 151 * Ap hs | 


© One is the flood which univerſe] flows; co oat ns 
And. hence the reptile, hence the ſeraph glows.” VVV 

VVVVFFFFFFF i  _ ® 
: FCC 


* 
. * 
1 » 
* * 1 [i 
* 4 - 
- 
- 
* » 
= 
* * * 
py ; o 
0 »4 > 
* 
1 o 


— 
E — — 


* 


r 
1 =} \ 1 _ o - 9 — " 
- ——- 1 = _ MY — — A * 2 X — . — 2 I 1 2 
3 * — EET *- n N n r RY hey — IE, IS; — — . 


— 


- 


= oa 
« A 


— 
8 


216 Micxoscortear Eg6ares.! IT 


"The egg of che 0 . beetle 10 bf un oblong roand# foure 
of a white colour; the ſhell thin, tender, andHlexible; the dee 
of the worm that is within the ſhell come to f | 


other parts; ſo that as ſoon as it is hatche 


vouring, and nouriſhing itlelf with the waa am 19 which 1171 is 
placed. The larva, or worm, is curiouſly: folded in the egg, the 


tail reſting between the teeth, which are diſpoſed onſeach fide 


the belly; the worm, in proper time, breaks the ſhell; in the 


ſame manner as a chicken, and crauls rows thence to. o the Next X 
ſuitable ſubſtance. , ot It 0” the F432 


I # a - * +... van 11 Ne 7 54 8 * „ oh F vp 


„ dn when it is hatched, is: ver 
ee naked | \ Y, but-the e other "a! rt 


whilimuyibe oblervedin 2 mn which is « foo 


* — 


on wiſe reaſons. If the egg is obſerved from time to time while | 
the! inſeQ is s within | 200 pe b i Ew ear ae be eroeiuw ed. 
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The eggs of the Ponte the gulk mid Ae der le, will 
afford many ſubjefts for the microſcope, and will be found ( 
deſerve a very attentive examination. Swammerdan 


| Was ac- 5 þ 


cuſtomed to hatch them in à diſh, covered With white: paper, 

which he always kept i in a moiſt Nate. | 
ſuch like eggs, they muſt be pierced with a fine needle; the con- 
tained liquors muſt be preſſed out, after which they ſhould- e 
blown up by means of a ſmall glaſs tube, and the 
| little roſin diffolved 1 in oil of wow” ͤͤH 


To preſerve theſe: and 


J filled with a 5 
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larva dane jr as its ſkin; in rder rok ry which, i dil. PE 
charges all it's excrement, and jy in convenient hole in the 

earth, in Which it may praform. the wonderful operation ;forit - 

not, like the ſerpent, caſt off merely an external covering, 

but the throat, a part of the ſtomach, and the inward ſurface of. . 
the great gut, change at the ſame time their ſkin ; as if it were tio ' 
increaſe the wonder, and to call forth our attention to theſe. 5 3 
repreſentative. changes, fame: 1 a | 
alſo each! it's delicate ſkin, a tranſp 


provoked, will attempt t to gnaw hom, e an accurate ana- 
tomical deſcription of this worm, I muſt refer the reader tak. 5 
Swammerdam; be will find it, like the reſti of this authors 
works, well worthy of his attentive: peruſal. To diſſe i 
firſt killed it in ſpirits of wine, or ſuffocated it in rein Vater i rather „ — 
more than luke warm, not taking it out from thence for ſome 5 „ 


hours. This preparation a 5 an improper contraction as , 
the muſcular Hbres. Wa 2 ; * 145 1 i abies! ee, 29 de a | : 
1% DORBUPL d 03-099, bel ee, eee ] 


e time be for ihe worm to tale ak 
, it generally penetrates deeper inte the od) ĩðͤ 
thoſe places where it inhabits, tofind a fituation-that 1 irean more — RY 
eaſily ſuit to rn Hoving ound „ 1 
B . 5 1 


* The larva of thoſe wala which live wade ground are in \ general hs idle, / 
and voracious ; on * n 8 which inhabit the waters: are ne „ 
active. 8 | 55 | RE 105 5 „ 

| | 5 
— 8 4 * : 7 ; 
1 3 


- \ 
. - — NE Ge" == D oY o > So = . — — ITL —— I — ” FT 4 "= N —_— — I » . r n 3 
B cc r ß fe: ak - LR 
EMO : 4 — 1 A — e 2 l * — s * — 7 ” 
q 8 2 — £1 44k SKK x 5 < £4 — ano — * 1 >, ge 
”- * — % . 2 „ — ” * . ” ** = 4 - 4 
. — — Ct YE EET : 8 — ; | 
4 - —©> » * r . * " R n 4 
5 . A 5 * 
* . 


— 1 > 2 a _ - _ 
= kat == e ego ies; 


_ 


«4 ? 
? 

” 

1 

”y 


by the fundament, and throws it tows 
the belly. The pupa is at this time very delicate, tender, and 5 
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place, they form/with their hinder feet a | poliſlied cavity. in | this 
they lie for ſome time immoveable; after which, by voiding ex- 


| crementitious ſubſtances; and by the evaporation of humidity; it 


becomes thinner and ſhorter, the ſkin more furrowed and wrinkled, 


ſo that it ſoon appears as if it Was ſtarved by degrees. If it be diſ. 
| ſeed about this period, the head, the belly, and the thorax, may 


be clearly. diſtinguiſhed. While fome external and internal parts 


are changing by a ſlow accretion, others are.gently diſtended by 
the force of the blood and impelled humours. The body con- 
 trafting itſelf, while the blood is propelled: towards the fore · 


parts, forces the ſkull open in three: parts, and the ſkin in the 
middle of the back is ſeparated, by means of an undulating motion 
of the intifions of the back; at the ſame time the eyes; the: horns, 


the lips, &. caſt their exuvia. During this operation. 
a thin watery humour is diffuſed between the old ànd ney 
ſkin, which renders the ſeparation. eaſier. ', The proceſs, going on 
gradually, the worm is at laſt diſengaged from it's, ſkin, and the 
limbs and parts are, by, a; continual unfolding, | 1 


the pupa ſtate; after which, i it tviſts and compreſſes the exuyi " 
18 the hinder part under 


flexible; and affords a moſt aſtoniſhing appearance to an atte 


obſerver. Swammerdam thinks it is ſcarce to be ub among 
the wonders which are diſplayed in the inſe& part 


the future parts of the beetle are finely exhibits & ſo diſpoſed 
d, as ſoon to be able to ſerve the creature in a more 
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with the pupa of the bee and horne 
ten times as much as, 


found to weigh ; 
probably occalioned by a ſuperabu IT \ of pov \ 
which theſe en are ii in a ſtate of inaRtivity (a kind of pre- \ 


ſome: days: 


If the ſkin is taken off at this time, | 
may be noted; but what tre our 
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Wag remain di uring the whole winter, more particularly thok | 
who quit the larva ſtate in autumn, when | a fadden cold . 


checks their further operations, and £01 ey- remain 
| .. Some at e 1 
h ha in a | 
while oli employ near ir four | 
winged inſects a year. 5 
ume for the hange arrives, all the 
Are | B; 
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5 itſelf with the oozing liquors of flowers. 
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cheir laſt integuments, which is performed exactly in th ſlime 


manner as in the paſſage of the inſect from the larva to the pupa 


ſtate, ſo that in this laſt ſkin, which is extremely delicate, the 
traces of the pulmonary tubes, that have en a6 18 1— piper 
Out, again become n eee e 9H eee CAE 


— 


All parts of the inſet, * more reibe the. vings Nw 
their caſes, -are at this time ſwelled and extended, by-the air and 
fluids which are driven into them through the arteries and: pul- 
monary tubes; the wings are at this: period ſoft/ as wet paper, and 

the blood iſſues from them on the leaſt wound; but when they 
have acquired their proper conſiſteney, which in the elytra is very 


conſiderable, they will not give the leaft ſign of any fluid withia 


chem, though cut or torn almoſt aſunderr f 4 Af. 


The pupa being e "TOO it's ſkin, aſſumes a ifferent 
form, in which it is dignified wich the name of a beetle, "rs 


difference of ſex, being exher male or mien e e 


1 


The inſett now begins to gpl a life far betanken to it's for 
Wer ſtate of exiſtence ; from living in dirt and filth, under briars 
and thorns, it now raiſes itſelf towards hy Kies, __ l 


J 


Or THE a Nanyneon.” 


We proceed to inuſtrate the nature of hk different transform? 
tions in inſects, by giving an account of the muſca chameleon: : 
in the worm or larva condition it lives in the water, breathes by - 
the tail, and carries its 104 within a little Inout near it's mouth. 


PAY « — * — q 7 J i 
- © * 
- 
0 % 5 
8 * 
1 


* 


— 


Pro nbseb 10 AL E665, + PEG OM 


When i is arrived at the time for irn papa flats; it goes through 


the change without caſting off the ſkin of the larva. Laſtly, n 
periſh 'in the water: 


the imago, or fly ſtate, it 8 infallibly 


the element, which had hitherts ſupplied it with. life and nn A 


would now BE it's immediate wane We 


This insect is ebarsktersed by Eintsebs a Ae e 
Habitat larva in aquis dulcibus; muſca ſupta aquatn obambulare 


ſolet. In a former edition of the Fatizia Stelen be called it it 
oeſtrus aquæ; but on a more minute examination, 


a muſca; beſides, the larve of 10 known berg are nouihed in 


the bodies of animals. 4 5 . in | | s 


* . 
17 „ 

* * 411 5 
* 


| The larva « of thi inſet, wheti views a by 4 er eye, aps 


pears to conſiſt of twelve annular diviſions, fee Plate XI. on 
by theſe it is feparated into a head; thorax, and abdomen; but. 


as the ſtomach and inteſtines lie equally in the thorax and abdo- 


men, it is riot eaſy to diſtinguiſh __ Fa 
POR. the oy flate. „ 


The putts moſt worthy of notice, YER this mcd is REST by 
the naked eye, are the tail and ſnout, The tail is furnifhed'with 


an elegant crown or circle of hair b, diſpoſed quite round'1 it in an 


annular form; by means of this the ul ſupported on the fur- 


face of the water while the wornt or larva\is moving therein, the 
body in the mean while hanging towards the bottom; it will 
ſometimes remain in this ſituation for a conſiderable time, without 


the leaſt ſenſible motion. When it has à mind to fink to the bot- 
tom by means of it's tail, it generally bends the hairs of that pam 
wen each ther i m the middle, but much cloſer towards he 


1 | (a extremity ; > 


j 1 


ai ee are 


* 
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extremity; by this means a [hollow ſpace / is formed, and the 
bladder of air pent up in it looks like 2 pearl, Fig. 2, Plate XI. 
It is by the aſſiſtance of this bubble, or. little balloon, that. thei in. 
ſect raiſes itſelf again to the ſurface of the water. | If this. bubble 
eſcapes, it can replace it from the pulmonary tubes; ſometimes 
large quantities of air may be ſeen to ariſe in bubbles from the 


tail of the worm to the ſurface of the water, and there mix with _ 


the incumbent atmoſphere. This, operation may be eaſily ſeen | 


2 by placing the worm in a glaſs full of water, where | it will afford : 
go ay: antertouung ſpe . . | 


The only Is | divided into "thee, parts, of which that in 1 . 


middle is immoveable; the two other parts grow from the ſides 
of the former; theſe are moveable, vibrating in a very ſingular 
manner, like the tongues of lizards and ſerpents. The. greateſt 
| ſtrength of the creature is fixed in cheſe lateral parts of the ſnout; 
it is on theſe that i it walks when it is out of the water, Appearing | 
as it were to walk on it's mouth, uſing 1 it, as the parrot foes irs 
beak, to move (climb) with gremer Og. „ 


We ſhall. now N che external figure of this worm, as * 


appears with the microſcope. It is ſmall towards the head, larger : 


about thoſe parts which may be conſidered as the thorax, it then 
grows ſmaller, converging at the abdomen, terminating in a 


ſharp tail, ſurrounded with, bairs in the form of the n of a 3 
ſtar. OOTY ras 5 


This worm, 7 head 1 tail PRA A Ws "ho WET a 
diviſions, 1, 2, 3, 4, 6, 6,7; 8, 9, 10, 11, 12, Fig. 3, Plate XI. 
It's ſkin reſembles the en of a animals nt are Prien 
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with a cruſtaceous habit, more than ir does that of naked worms 
or caterpillars ; it is moderately hard, and like the rough ſkin called 
ſhagreen, being thick ſet with a number of grains, evenly diſtri- 
| buted. The en of wy 1900 is nes e and N 
flexible. ee Ct 1 eee 1 5 

On a1 fide of he 94% i are nine e or holes for ths | 
purpoſe of reſpiration ; there are no ſuch holes viſible on the 
tail ring a, nor on the third ring counting from the head; for at 
the extremity of the tail there is an oper i g for the admiſſion and... 
expulſion of air: in the third ring che ſpiracula are very ſmall, 
and appear only under the fkin, near the Place where the embryo 
wings of the future fly are concealed. It is remarkable Aa 

pillars; in general, have two rings without theſe ſpiracula; 
haps, becauſe they change into flies with n 1 ugs; whereas 
this worls 1ovllhees # BF eee e 

The ſkin les three different ſhades of beer it 6 ? beak dich 
oblong black furrows, with ſpots of a light colour; and orbicular 
rings, from which there generally ſprings a hair, as in the figure 
before us, only the hair that grows on the inſects ſide is repre- 
ſented; beſides this there are here and there ſome other larger 
hairs c c. 'The difference of colour in this worm ariſes from the 
quantity « of grains in the ſame ſpace; for iy. Leden as there 
is a greater or leſſer quantity of thele, the fu t 
of a e or Farms owns” . e ee, i Ft 2th Hl 
The head 71 is Koide into t Wee FAG 9 65 on vered with a 
ſkin, the grains on which are hardly diſcernible. The Fic are 
Tather PRIOR and lie forwards near he ſnout. It has alſo 
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two ſmall horns 11 on the fore-part of the head, The ſaoue s 


.craoked, and ends in a ſharp point as at f; but what is altoge- 
ther ſingular and ſurprizing, though no doubt wiſely. contrived 
by the great and Almighty ArchiteR, is, that this inſects legs are 
placed near the ſnout, between the ſinuſſes, in which the eyes are 
fixed. Each of theſe legs conſiſts of three joints, the outermoſt 
of which is covered with hard and ſtiff hairs like briſtles. From 

the next zoint there ſprings a horny bone h h, which the inſegt 

uſes as a kind of thumb; the joint is alſo of a black ſubſtance, 
between bone and horn in hardneſs; the third j joint is of the ſame 
nature. To diſtinguiſh theſe particulars, the parts that form the 
upper ſides of the mouth and the eyes muſt be [ſeparated by 
means of a ſmall fine knife; you may then, by the aſſiſtance of 
the microſcope, perceive that the leg is articulated by means of 
ſome particular ligaments, with that portion of the inſeQ's maut] 
which anſwers to the lower jaw in the human frame. We. may 
then alſo diſcern the muſcles which ſerve to move the legs, and 
draw them up into a cavity that lies between the ſnout and thoſe 
b of the mouth which are near the n q 1 


+. 47 


This inſect not only watts with chele legs at hs 8 of 5 
water, but even moves itſelf on land by means of them; it like- 
wiſe makes uſe of them to ſwim, while it keeps it's tail on the fur- 
face contiguous to the air, and hangs downward with the reſt of 
the body in the water; in this ſituation no motion is perceived in 
it but what ariſes from it's legs, which it moves in a moſt elegant 
manner. It is reaſonable to conclude from what has been ſaid, 
that the principal part gf the creatures ſtrength lies in theſe legs: 
nor will it be difficult for thoſe who are acquainted- with the 


nature of che ancient hicroglyphica (which are now opening ſo 
3 0 


1 
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clearly) to fix the rank of this inſect in age lie, 
out thoſe orders of being, and the. x mora 
receives it 8 's form Ls be of ond 


7 | FO * 

14 % 7 4 

3 FF $0 "WW : 10 
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The mont i is Black and 1 the pack part is quite bond. ae 
ſomewhat of a globular form, whereas the front, f, is ſharp and 
hollow; on the back part three membranaceous diviſions may be 
obſerved, by means of which, and the muſcles contained 3 in the 
ſnout, the inſet rs at Rey expand 6 or 0 'cont | aft n 


The tail 3 is conflrufted and planned with] great Keil 400 Sit, - 

The extreme verge, or border, is ſurrounded by thirty hairs, and | : 
the fides adorned with others that are ſmaller ; here and there the 3 
large hairs branch out into ſmaller ones, which may be reckoned 5 2 
as ſingle hairs. Theſe hairs are all rooted in the outer ſkin, „ ef nM 
whack in this place i is covered with rough grains, as W 
feen by cutting it off, and holding it up, when dry, againſt the 
light, upon a thin plate of glaſs. By the ſame mode you will 
find, that at the extremities of the hairs there are alſo grains like 
thoſe of the ſkin; in the middle of the tail there is a ſmall open- | 
Ing ; within it are minute holes, by which the inſect takes i in 
and lets out the air it breathes. The | hairs are very ſeldom diſ- 
poſed in ſo regular a manner as they are repreſented in Fig. 8 
Plate XI. except when the inſect floats with the body i in the- 
water, and the tail with it's hairs a little lower than the ſurface, f 
for they are then diſplayed exactly as del ineated in the 
plate. The leaſt motion downward of the tall broduces a 5 
cavity in the water, and it then aſſumes the e of 3 a wine edel. 
wide at the rn. narrow at the e ; 
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The tail ſerves che larva: both for the purpoſes of Grimaming 
and breathing, and it receives through the tail that which is the 
univerſal principle of life and motion. in animals. By means of 
theſe hairs it can ſtop itſelf at pleaſure when ſwimming, or 


remain ſuſpended quietly in the water for any iba of time. 


The motion of this inſe& in Goimuning 3 Is very beatuiul, eſpe. 


cially, when 1 1t advances: with 1 it's whole body floating on the Revs 


face of the water, after filling itſelf with air by the tail. To ſet 
out, it firſt bends the body to the right or left, and then contrafts 


it in the form of the letter 8, and again ſtretches it out in a 


ſtrait line: by thus alternately contracting and then extending the 
body, it moves along on the ſurface of the water. It is of a very 


A 5 


Theſe larva are mouth to be found in ſhallow | Bandits 
waters, about the beginning of June, ſooner or later as the ſum- 
mer is more or leſs favorable; in ſome ſeafons they are to be 
found in great numbers, while in others it is no eaſy matter to 
meet with them. They love to crawl on the plants and graſs 
which grows in the water, and are often to be met with in ditches, 
floating on the furface of the water by means of their tail, the 
head and thorax at the ſame time hanging down; and. in this 
fituation they will turn over the clay and dirt with their ſnout and 
feet in ſearch of food, which is generally a a viſcous matter that 


is common in ſmall ponds and about the ſides of ditches. This 


worm is very harmleſs, contrary to the opinion one might form 
at firſt ſight, from the ſurprizing vibratory motion. of the legs, 
which reſembles the brandiſhings of an envenomed tongue or ſting 


Ty are moſt eaſily killed for diſſection in or of turpentine. 
J After 


f 
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After u certain period they paſs into the pupa formz when 
they are about to change, they betake themſelves to the herbs 
that float on the ſurface of the water, and creep - gently thereon, 
till at length' they lie partly on the dry ſurface, nd partly on the 
water; when in the larva or pupa ſtate; they can live in water, but 
can by no means inhabit there-when changed into flies: indeed, 
man alſo, whilſt i in the uterus, lives in water, which he cannot do 
afterwards, When theſe worms have found a proper ſituation; 
they by degrees contract themſel ves, and, in a manner ſcarce per- 
ceivable, loſe all power of moving. The inward: parts of the 
worm's tail now ſeparate from the outmoſt ſkin, and become 
greatly contratted; this probably gives the inſet a great deal of 
pain: by this eontraftion, an empty ſpace is. left 8 W e 
kin, into which the tir Toon pense Jos 


Thus this inſect paſſes into the pupa Nate ah its on 1155. 
entirely different from that of the caterpillar, which caſts off the 
exterior {kin at this time; this change may often he obſerved to. 
take place in the ſpace of ten or twelve hours, but in what manner 
it is performed we are ignorant, as it is effected in a hidden un- 
known way, we veighins the ſkin, which aan it Tron our 
view. | 5 ? obo: £54 

Whilt the larva i is figs W de kein, the body, nt; ; 
and tail, ſeparate inſenfibly from their outward veſture. The 
legs at this time, and their cartilaginous bones, are, on account 
of the parts which are withdrawn from them, leſt empty; the 
vorm loſes alſo now the former ſkull, the beak, together with 
the horny bones belonging thereto, which remain in the {kin of 
the exuvia, It is worthy of notice; that.the optic nerves ſeparate. 

Ee 2 Ng vs alſo: | 


|} 
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alſo from the eyes, and no more perform tir office. - The wat. ; 
cles of the rings alſo in like manner, and a great part of the pul- 
monary points of reſpiration; are ſeparated from the external 
ſkin. Thus the whole body contracts itſelf by degrees into a 
ſmall compact maſs. At this time the gullet and the pulmonary 
tubes caſt a. coat within the ſkin. To make this evident, it is 
neceſſary to open the abdomen, when the pupa, it's. parts, to- 
5 wah the caſt off e Pipes, ny be e ſeen. 


1 — 


An end account my all the chatiges of ut interior pang is to 
be found in Swammerdam's Book of Nature. Theſe changes are 
beſt examined by taking the pupa out of the ſkin, or outſide caſe, 
when it begins to harden; for as it has not then quite attained the 

pupa form, and the members are ſomewhat different from what 

1 they will be when in that ſtate, it is more eaſy to obſerve their 

reſpective ſituation, than when the pupa is ſome days older, and 

has loſt the greateſt part of the ſuperfluous humours. The pupa 

is incloſed in a double garment; the interior one is a thin mem- 
brane, which inveſts it very cloſely ; ; the other, or exterior one, 

| is formed of the outermolt hard ſkin of the larva, within which i it 
„ performs 1 it's changes in an inviſible manner: it is this ſkin which 


gives it the appearance of the larva while i in the pupa ſlate. . oY 
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When the time approaches that the hidden inſect, now in the 
pupa form within. it's old covering, is to attain the 1 imago, fly, or 
perfect ate, which generally happens in about eleven days aſter 
the preceding change, the ſuperfluous humours are evaporated by 


0 inſenſible perſpiration.” The little pupa is contracted unto the 
by : fifth ring of the ſkin, and the four laſt rings of the abdomen are 
be filled with * throu gh the 1 in the reſpiratory ee of 


. 7 [ : 
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lie tal. This may be ſren by expoing the pupa a little, while : 
to the rays of the ſun, and then putting it's tail in water, when 
you will find it breathe ſtronger than it did before; and, by ex- 

preſſing an air- bubble out of it's tail, and then ſucking it im again, 
will manifeſtly perform the action of inſpiration and exſpiration. 
The anterior part of the pupa is drawn back from the ſkin; and 
having partly deſerted it, the beak, head, and firſt ring of the 
breaſt, the little creature lies {till, until it's exhaling members 
have acquired Bran: to burſt the two: e which 
— 6 „ os OTE Cor TIeg th 


4 


1 


nf the exterior. ay is e near de e a 0 ful 
variety of colour may be perceived through the thin ſkin which 
inveſts the pupa. The colours of many of the different parts are 
now changed; ſome parts from aquegus become membranaceous, - 
ſome fleſhy, and others cruſtaceous. The whole body becomes in- 
ſenſibly ſhaggy, the feet and claws begin to move: the variations 
may be accurately obſerved by opening a pupa every day until 
che time of change. For this purpoſe they ſhould. be laid on 
white paper, in an earthen diſh ; they ſhould alſo be made ſome- 
what moiſt, and be kept under a glaſs : the paper ſerves the pupa 
to fix it's claw to, when they come forth 1 in the form of a fly. A 


little water ſhould be poured 1 into the {ilk 46 Fe the pope! from 
drying and ſuffocation. | . 


+: 7 5 4 4 a 15 8 ; T7, 
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When Fe fly Nevins to: appear, "the exterior ſkin is hike 29: 


move about the third and fourth anterior ting; the inſet then 
uſes all it's efforts to promote its eſcape, and to quit 


and exterior ſkin at one and the ſame time. TB. e xo ON is 
divided into four [an the inſect immediately enn rd: 
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open it's inner coat, and caſting 1 it off, eſcapes from the priſon in 
which it was entombed, in the form of a beautiful fly. It is to be 
_ obſerved here, that there is nothing accidental in the breaking of 
the outermoſt {kin ; but it is perfectly ordained: by a conſtant 
order, always happening in the ſame manner in all theſe changes: 
the ſkin alſo is, in thoſe places where it is broke open, ſo circum- 
ſtanced by the Author of ee as if n * by ſutures. 

ö 


When ther wings are e the Bule creature ati | 


enters into another ſtate of life : for the inſet that lived before 


in water and mud, now viſits the fields and ROT. . 


iranſ ported en che air on its —_ wings.” 


The larva à queue FR ne (muſca an La Is alſo n 


formed under the ſkin, which hardens, and forms a caſe ot 


general covering to the pupa: two horns are puſhed out, while it 
is in this ſtate, from the interior parts; they ſerve the purpoſe * 


. reſpiration: this larva will be more eee deſcribed in. A 
ſub ſequent part of this ee | 


The inſets in this claſs, that i 18, thoſe that paſs into the pups 7 
Rate under the ſkin of the larva, go through a change more- 
(according to M. de Reaumur) than the caterpillar, undergoing 


a change while UNE; their * before ey aſſume che 1 
form. 8 | 


The aquatic e of the muſca chameleon retains it's: form to- 
the laſt; but there are muſhy inſects that are e transformed under 


e s Book of Nature, Pt. 2, p. WI 1 io 
2 Reaum. 8vo, edit. tom. 4 pt. 2, 11 mem. p. 199, plate 30 and 37. 
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their ſkin, which form a cone or caſe. for the pupa. In theſe 
the larva loſes firſt its length; the body becoming ſhorter, 
aſſumes the figure of an egg; and the {kin forms a hard and crul: 
taceous caſe, or ſold OS for me VE Ton inſect. 


Or THE Liza. 


— 


In the libellula, or Nig fly, we have an wine of thoſe in- 
ſects who are termed in the-pupa ſtate ſemicompleta, that is, who 
proceed from the egg: in the figure which they preſerve, till the 
time comes of aſſuming their wings, and who walk, aft, and weld 
as well til n e as afterwards, 


4 


Of all the flies which 1050 or diverſify the face of nature, 
there are few, if any, more beautiful than the libellula: * they 
are almoſt of all colours, green, blue, crimſon, ſcarlet, and 
white; fome unite a variety of the moſt vivid tints, and exhibit, N 
in one animal, more different ſhades than are to be found in the 7, 
rainbow.” The larva of the libellula is an inhabitant of the 
water, the fly tfelf 1 is e en found n 1 the borders 
thereof. W 
Theſe inſects are produced Bom un egg which i 1s ; depoſned i in 
the water by the parent; the egg finks to the bottom, and re- 
mains there till the young inſect finds ſtrength to break the ſhell. 
The larva is hexapode, and is not quite fo 10ng as the fly; on 
the trunk are four prominencies, or little bunches, which bevome 
more apparent, in proportion as the larva increaſes in ſize and 
changes it's ſkin. Theſe bunches contain the rudiments of the 
wings, which adorn the inſe@ when in ahora ſave,” 
- The 
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The bead of che larva of this inſett is exccoilinight gelen being 


covered with a maſk which goes over the whole fore part of the 


head, having proper cavities within to ſuit the different pro- 
minencies of the face, and fits it more exactly than the common ; 


' maſk does the human face; it is of a triangular form, growing 


ſmaller towards the bottom: at the bottom there is a knuckle 
which fits a cavity near the neck ; on this part it turns as on a 


pivot. The upper part of this maſk 1s divided into two pieces, = 


or ſhutters, which the inſect can open or cloſe at pleaſure; it can 
alſo let down tlie whole maſk whenever it pleaſes. The edges 


of the ſhutters are toothed | like a ſaw. * makes uſe of the mak 


to K and hold it's prey. SENT: ee e SHA 


There is a conſi Jerable difference in the ſhape of theſe maſks in 
different ſpecies of the libellula, ſome having two claws near. the 


: top of it, which they can throw in or out at pleaſure, and which 


make it a very formidable inflrutnent. to the a on vines it 


feeds. 


Theſe nds 8 Ber W bed at the . of the 
water, ſwimming only occaſionally ; ; their manner of ſwimming, 
or rather moving in the water, is curious, being by ſudden jerks | 
given at intervals; but this motion is not occaſioned by their 
legs, which at this time are kept immoveable and cloſe to the 


body: it is by forcing out a ſtream of water from the tail, that 


the body is carried forwards; this may be eaſily perceived by 
placing them in a flat veſſel, in which there is only juſt water 


enough to cover. the bottom. Here the action of the water ſquirted 


from their tail will be very viſible; it will occaſion a ſmall current, 


and 5 gy a ſenſible' motion to any light bodies that are lying on 
the 


Mients00riow Bes. | 


the furſace: thenedk.! This: action cad onꝭy be ſeed, wy 8 
becauſe after each ejaculation the inſect is obliged to take a freſh 
ſupply of water. The larva will ſometimes turn it h tail above the 
ſurface of the water, and force out a ſmall fiream from i it, * from 
a little fountain, and with confiderable force. 2, 
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The papa differs br very „ nde ke. larva; the bunches 
containing the wings, grow large, and begin 0 appear: tho Gur 
ſhort thick wings. It is full as lively as the. larva, ſeeking and 
enjoying it's food in the: ſame manner; hen it, is arriyed at it's 
full growth, and is nearly ready to go.through: its laſt change, 
it approaches the edge of the _—_ or comes entirely out o it, 
fixing itſelf firmly to ſome piece of wood or other ſubſtance by | 
it's acute Claws; It remains for ſome; me immoveable;; the. kin 
then opens down the back, and on the head; thi ough this open- 
ing they exhibit the real head 0 eyes. and. at length the legs ; 
It then creeps forward by degrees, drawing it's wings, and then 
the body, out of the ſkin.” 9 which. are moiſt and folded. 
now expand themſelves to their real fize ;. the body is alſo. exo 
tended till it has gained ita proper) dimenſions, which extenſion 

iſhed by the propelling force of the circulating fluids, 


is accomplil 
When the wings and limbs are dry, it enters on a more noble 
ſtate of life, it now . the air and ſeeks i its mate. 
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The change, che ſplendor of their new-form'd "ol 
In cv'ryeye ten thoufand-brillians bla. 8 
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Genin Oer their heads; the mines of India be. 14 

And heaven's own wardrobe has array d their frame; | 
Where colours blend an ever-varying 8 20 11 5 m 155 Fo 
And wanton in thews gay deat pos vie. a 
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| The Baie of hs gall inſef, which dips no wings, i paßt | 
through no transformation; while the male, which has two wings, 
paſſes through the pupa ſtate before it becomes a fly. The only 
ehange which takes place in the female galkinſe& (and which is, 
| however; a very conſiderable one) is this, that after a certain 
time it fixes itſelf to the branch of the tree, witliout being able to. 
detach itſelf; it afterwards increaſes much in ſize, and becomes. 
hke a true gall; ; the female, by remaining thus fixed, for he 
greater part of her life, to the place where ſhe was firſt ſoen, Has. 
very little the appearance of an animal; it is in this period at their 
life that they grow moſt, and produce their young while 
they appear a portion of che branch they adhere to; and what; Is: 
more ſingular, the larger they grow the leſs they look like ani- 
mals, and while they are employed in laying thouſands of eggs. 
one would take them for nothing but mere galls. The geners 
of gall inſects is very extenſive: ; e are to "__ round: on: an 
en Fee reg 


I SL 4 


_— 


The pucerons, to arrive at 3 . perfeſt fiat, 500 through, 
that of the ſemicomplete pupa, and their wings do not appear 
till they have quitted their pupa ſtate; but as in all. the families of 
pucerons there are many who never become winged, we muſt not 
135 forget to obſerve, that. theſe. undergo. no transformation, re- 

maining always the ſame, without changing their figure, though 

they e in ſize, and ak 0 their ſkin, * is remarkable;. | 


equina, Lin. lays ſo large an egg | that tl 
from 1 it is as 3 as the pra, P the e 


| esd which 1 
Di 1c : fo 0 the inſet in the form of „ 
an oval pall, dmilart to | hat the pupa of flies with two: wings as | 1 
generally found i in. De Geer thinks chat the egg itſelf is a true 
larva, hic when i it is born, has 
engage irs limbs, &c, from the ſhell whick 
thinks this the more probable, becauſe, 


+. 


ſeen. in this egg, but it is entirely 
he has alſo perceived a 
the egg, while it Was in the belly, o 0 
aan 10 it was lain; eircumſtances Fhich do not agree with Th 
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Bonnet Conſiderations ſur les corps organifes. Cons of Nature, . 1 
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An inſet that muſt caſt off it's exuvia, cinta 5 be. 
fore it attains the pupa flate,” may he conſidered as compoſed of 


five organized bodies, incloſed within each other, and nouriſhed 


by common viſcera, placed in the center: what the bud of the 


tree is to the inviſible buds it contains, ſuch i is the exterior part 


of the herons to the 1 interior ago it & coriccaly! in it 8 e, 


Four of theſe bodies FO * "IM egen Must 


that which is peculiar to the inſect i in it's larva or a ues „ 


the fifth body 1 is that of the pupa. The reſpeftive ſlate of theſe 


bodies is in proportion to their diſtance from the center of the 


animal; thoſe'that are fartheſt olf have e moſt # conſiente, or un- 
fold themſelves ſooneſt, i 


Fo 


5 


W dn ee body has attained it's full 88 that ig. 


terior one which is next in order is confiderably unfolded; it is 


then lodged in too narrow a compals, therefore it firetches on all 
fides the ſheath which covers it; the veſſels which nouriſh the ex- 
ternal covering, being broken by this violent diſtenſion, ceaſe to 
act, the ſkin wrinkles and dries up: at length it opens, and the | 
inſect is cloathed with a new kin, and new organs. 3 ealy 


= i 66, by 92 We 
4 ; 2 
4 


The inſec generally faſts for a Os or two ts * 
change; this is probably occaſioned by the violent ſtate in which 


it then is, orit may be neceſſary to prevent obſtructions, Kc. let 
this be as it may, the inſect is always very weak after it has 


changed i it's ſkin, the parts being as yet affected by the exertions 
they have gone through. The ſcaly parts, as the head and legs, 


are almoſt entirely membranaceous, and imbrued with a fluid 


that inſinuates itſelf between · the two ſkins, and thus facilitates 
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their ſeparnion)this moiſture Sadr, by. degpoes, all the 
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The fire hat fome celle, who a | 
of their new form, is to devour: eed ty their exuvia; ſom etimes 
they do not wait till their Jaws have. ee their fall 3 5 
ſome have been ſeen to gnaw the 


ceeded, d e Ns 5 hach cate bil 
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e e e foimed ths ödes Unt all the enteror parts 
are inlaid; or included one within the e che prod | 
new organs does not appear ſo embarr 
than a ſimple developement; but i is ö 

form any conception of the p ea N 4 in the 
before Ad after the 'transforma 
they undergo eluding our reſe 
that a little before the change the 1 has cbs 
— lines wy 1 : this bowel has hitherto digeſted Y 
ld delicate; a bai eee the caterpillar, from the 
hind part towards the head, cireulates a contrary way after trans- 
formation. Now if this inverſion is as real as Obſervation ſeems 
to indicate, ho amazing che change the TY: parts of the ani: 
mal muſt have undergone oF: 15 caterpillar moults, ſmall 
cluſters of the tracheal veſfels are ealt, off 0 with the exuvia, and 
new ones are ſubſtituted in their room; but how, is this effect 
how are * > bete: replaced ad other wig. The more we 
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endeavour to inveſtigate & this kubjedt, the more we bd i 
nn in darkneſs. en ee Hay e a9 15 wo 
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Will the powers of Tife are employed ee to . 
laws of Divine Providence, to change the viſcera, and give; them a 
new form, they are alſo unfolding divers other organs. which. Mere 
uſeleſs. to the inſet. whale in the larva ſtate, hut which are 
neceſlary to that which kuceeeds. + That theſe interior operati ns. 
of life may be carried on with greater energy, the anim nal is 
thrown into a kind of ſleep; during this period, the corpus 
craſſum is diſtributed into all the parts, in order to bring them 
to perfection, while the evaporation; of the ſuperſluous humonrs 
makes way for the elements of the fibres to approach, each other, 
and unite more cloſely. The little wounds in the inſide, which 

have been occaſioned by the rupture of the vellels, Are. grad ally. 
conſolidated; thoſe parts which: had been: wiolently exerciſed, 
recover their tone, and the circulating fluids inſenſibly ſp | in 
new channel. Laſtly,' mary. veſſels are effaced, and turned into 
1 vow en, which i is e the ee inſet e nth 

20 Lartl 15 OT COLTS 1 

When theſe Fi ie are con nn ate 1 
at the ſingularity of the means the AbrhHON of NATURE: has 
made choice of, in order to bring the different ſpecies of animals 
to perfection; and are apt to aſk, why the cate 


dillar Was not 5 
born a moth? why it paſſes through the larva and pupa. Rate? 
why all inſefts that are transformed do not undergo the ſame 
change ? Theſe, and a variety of F may be ſtarted 
5 concerning the eſſe and eſſence oſe es which - ap ear 
before us, derive their ſolution from the general ſyſtem which is 
unknown to us, If all were to arrive at perfection at once, _ 


* 


33 5 1 - a 1 ” 85 of 1 þ 1 * 4 * * : \ #4 ; +, : 2 

4 ? > : ; yp 4 2} 3 a * * . a in; 

© St 4 A - $4 9 "OE # i _ # 49 1 5 * 1 Ei 2&1, 5 1 3 5 FI Pi 4 L 
f - a; ; n n 27 In 8 


* # . : N * 

; | 1 
Ed II d % RELATE NT 
VIS 8 BY Ex: © Io I f % a 1 . 


had Ky in ats 


.* 


. 


1 2 1 


1 . n C « ' — o oy * 
2 " « F * $, 3 * * 5 N 1 . 2 wh: 8 5 „ 
De 1 ® „ 89 S. - £ +: * . F \ if , 8 5 y ? 3 N : þ. 1 * f I F 8 f £ % N ; . 5 0 5 Le x * » 34 ö SY * 3 7 . 
— 8 ; | wy x 5 * . 08 „E S N N 83 CA bet 3- Sy no Eon a 08 


Sine k Haw! 
the mothy.c g., and ipinn 
worm, and that the pupa i8 only the: moth; lwath he Ip itte 
alear that they are not three ſelfs, or three perſons, but that the- 
ſame individual feels; taſtes,” ſees, and as; r 
different periods of it's life; l 
time, which it has not at 
abrays hearing A. relation to 
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As reſpiration is one of the moſt i important aftions i in the life of 
every animal, great pains have been taken by. many naturaliſts to 
inveſtigate the nature of this action iwinſetts};: to prove it g eilt 
ence, and explain ih what manner it is carried on- Malphigi, 
Swammerdam, Reaumur, and Lyonet, have diſcovered in the 
caterpillar two air - veſſels placed the whole length. of the inſoct, 
theſe they have called the tracher; they have-allo ſhewn that an 
infinite number of ramifications pfoceed from theſe, and are diſ- 
perſed through thewhole body; chat the tracheal veſſels communi- 
cate with particular openings on the ſkin of the caterpillar, 
termed ſpiracula; there are nine of theſe on each ſide of the 
body. Theſe veſſels ſeem calculated for the reception of air; 
they contain no fluids; are of A cartilaginous nature, and when 
cut preſerve their figure, and exkiibit a well terminated opening. 
Notwithſtanding this diſcovery, the: exiſtence of reſpiratiom has 
not been proved in many ſpecies of inſets, and the mechaniſm 
thereof is very obſcure in all; and it is no more ſurprizing, that 
reſpiration does not exiſt in the embryo ſtate of inſects, than in 
that of other animals, where we find that reſpiration, which after 
their birth is pe 22 for x they act lng to. bs. gn ” 
| means fo before m , % t bak anon 
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M. de e Reality en 3 air A A by has 1 
into the trachea, but did not come out by the ſame' orifice, and 
conſequently that the reſpiration of inſets was carried on in a 
manner totally different from that of other animals, that the air | 
was exſpired through a number of ſmall holes, or pores, Which 


axe to be found 1 in the ſkin of the e caterpillar, after having been 
5 conducted 
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conduged to FI chunk ibis extremitieh/ of the finer ramifica- 
tions of the tracheal veſſels: "whereas. M. Bor net, in.conſequence 1 
of v great variety of experiments, ſupp ſed that the inſpiration 
and exſpiration of the air was throu h the ſpiracula, and that 

there was no exſpiration of air through the pores of the ſkin. 
Theſe experiments were made either by plunging the caterpillars IT Das ᷣ 
into water, or anointing them with fat; and greaſy ſubſtances VV ] 
ſome all over, others only. partially. The number of {mall bub- 55 | | 4 
bles which are obſerved to cover the ſurface of their bodies, when 5 
they are immerged 1 in water, d es not ariſe from the. air ir which I — 
is included within, and then proceeding fri m-them, but they | SELLS 
formed by the air which is lodged near the ſurface of their bodies, . 
in the ſame manner that it is about all other ſubſtances. „„ 
der che experiments more accurate, and prevent the air from 10 
adhering to the ſkin, before he plunged the caterpillars 1 in water e 
he always bruſhed them over with an hair pencil; after this, very oh „ 
few air bubbles will bon found on dei bodk when n are im: a 

dengan in Water. i 7 f bi propa 
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A caterpillar. witli remain a a conſiderable. time 1 water, N 
vithout deſtroying the principle of life; and they alſo recover, in 
general, ſoon after they are taken out. | To-know whether afew | e 
only of the ſpiracula might not be ſuffic at for the e Us 
reſpiration, he plunged ſome. partially 1 in water, ſo chat only two 
or more ſpiracula remained in the open alr: in theſe caſes ige 
caterpillar did not Meets I en as ee wh n they v „ . _ 
immerged it in Water. eee , hoy Cres he N 
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One e e upon. which M. Beer WHY 1 experiments, WT 
lived eight days ee in water, wich e two of i it $ anterior © 
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ſpimnculs 1 in the air; during this time he oblirend,; that aa tho 
inſect moved itſelf, little ſtreams of bubbles iſſued from the ame. 
rior ſpiracula on the left fide; from this and many other experi. 
ments it appeared to him, that amongſt all the eighteen ſpiracula, 
the two anterior and the two poſterior are of the greateſt uſe in 
reſpiration.“ Sometimes, when the mouths of theſe have been 


ſtopped with oil, the caterpillar has fell into convulſions. If the | 


poſterior part has been oiled, that part will become parat. 
Notwithſtanding theſe experiments, and many more which have 
been made, the ſubject 1 is far from being decided, and i many ill 
doubt whether there is any reſpiration in inſets Genie to 1 : 
at leaſt at certain ah TAP of their *. 
This « opinion "RO to be ſilt confirted Pe: the pa 
of M. Lyonet. He placed ſeveral of the large muſk beetle, 
probably the cerambyx moſchatus, under a glaſs, where he had 
been burning ſulphur, and which he kept burning while they 
were there; and though the vapour was ſo thick that he could 


not ſee them, and that he kept them therein more than half an 
hour, they did not ſony in the leaſt OE. * = 
When we conſider the great foliity of the Per" NE or cones, 1 0 
the pupas of different inſects, it is not ealy to conceive how they 
can live ſeveral months under the earth, in ſpaces ſo confined, 
and almoſt impervious to the air. If reſpiration was W. rn 
neceſſary to their exiſtence, and indeed if they did reſpire, the 
ſame ſituation ſeems to preclude a continuance of the operation, 
as me air would foon be corrupted, and eſe for the offices of 
| ; ; TOES. a (Ns 


JE RE 


. 


* Philof. Tranf. vol. «ly. P- 300. | 
+ 3 ng luce tom. 1. P. 124. Ibid, p. 16. 


# 1 f 
EY} 
\ "1 


Micnoscorrcab ear e 


life. Ad the eule win d nn? bdr to prodigious 
degree of minuteneſs, it has been conjettured by ſome writers, 
that they may act as ſo many ſieves, Which, by ſeparations pro- 
perly contrived, filtrate the air, and ſo furniſh it to the body of - 
different degrees of purity and fubtilty, agreeable to the purpoſes 
and nature of the various parts. The ex cperiments that have been | 
made with the air-pump are by no means concluſive; the injury 

the inſect ſuſtains when the atmoſpheric preſſure is taken from the 

body, does not prove that it inſpired and exſpired the air that we 
have removed; it only ſhews that an incumbent preſſure 33 
neceſſary to their comfortable exiſtence, as it prevents the fluids £5 
from diſengaging themſelves in an aerial form, and as it counter- 0 
ballances and re- acts on the prineiple of life, and by keeping the 


ation thereof i in Power, tone and order, confines ut: en 85 
it's energies. 1 


— 


Thou oh i it is difficult «to 1 whether ſome inſects ref pire, | 
at leaſt at certain periods of their exiſtence, yet there are others 
to whom the inſpiration and exſpiration of air ſeems abſol utely 
neceſſary: there are many aquatic inſefts who are obliged to keep 
their tails ſuſpended on the ſurface of the water for this Purpoſe, 
To prove this, keep the tail under water, and you will perceive | 
the inſect to be agitated and uneaſy, and. to ſeck. for ſome open- 
ing to expoſe this part to the air; if 1 it finds none, it ſoon goes 
to che bottom and dies. Some aquatic beetles refiſt the trial: for 
a conſiderable time, while their larva can only ſupport. it for a few 
minutes. There is a circumſtance which renders all experiments 
on this ſubject with inſects doubtful and difficult, namely, the vaſt 
tenaciouſneſs of the life principle. in the lower. orders of animated 
nature, and 1 it's diſſemination through their whole frame. 
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NM. Muſchenbrock J6eſed the pupa of a moth + in a a gl whe, 
nearly oy the fame lie with the moth dell, 


The lll A of hs TOR was ; drab” out into a ; capillary ; BY 
the other end was covered with a piece of wet bladder, to exclude 
the air; the capillary end was then plunged 1 in water, which roſe 
to D. He placed the capillary part of the tube before a micro- 
ſcope, on a ſmall inicrometer, in order to obſerve any motion or 
change 1 in the ſituation of the water ; as it is evident the exſpira- 
tion or inſpiration of air by the inſect would make 3 it riſe c or fall 
alternately, 2, hill 


— 


FE 


5 


In the firſt experiment he obſerved a ſmall degree of motion at 
diſtant intervals, not above two or three times in an hour; in 2 
ſecond experiment on another ſubject, he could obſerve no 
motion at all. He then placed ſome pupas under the receiver of | 
an air-pump, in water which he had previouſly purged of f it's air; 
on exhauſting the air from the receiver, he obſerved one bubble 
to ariſe in a part near the tail, and a few near the wings. The 
pupa did not ſwell under the operation; on che contrary, on 
letting i in the air, it was found to be diminiſhed in a ſmall degree, q 

but in leſs than a quarter of an hour-it recovered it's former 

| figure. Mr. Martinet publiſhed at Leyden, 1 in 1753 a diſſerta- 
tion, in which, it is ſaid, he has clearly proved, by a number of 
experiments, that the pupa of the caterpillar and ſome other 
inſefts do not pi 5 (I have not teen the work. „ 
5 5 f 1 
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9 Among therinſacts; ine che rel 2 lem 
clearly proved, is the larva à Kanne on rat (muſca 
theſe live under water in che mu ch 


ſmall; not being be 
there is little knob at ne 
hairs, to extend on the. water; ſome 
tail of the muſca chameleon. 
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air-veſlels te ae 1 * 8 d t0 U | 
reſpiring tubes, and receive the air 
the water when the time of it's ti 


enters in the earth, where the ſkin 


which the pupa is formed; ſdom after the The ſour tubes. 


horns, are ſeen projeRtin eee uns 
ſuppoſes to be organs for comm 
of the W 


5 the papa, The lara of gnats, 5 and other ſmall ag aquatic 
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inſect. Many other e are to be per i among the 
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| The nes wills not, 1 m bs Alpleaſed ain anikherack unt 
of the muſca pendula, drawn up by a naturaliſt whar: knew how-to -» Þ 
render every ſubject. intereſting, but mare | particularly — A 
this ſcience. | 6c Being out, ſays he, on an excurſion. 'vith, lus 
friends, we were ſtruck with the appearancr of a litle puddle of 
reddiſh water, the ſurface of which was in contmual motion; ou 
taking up ſome of this water, we found a number of dirty ſhape-: 
lefs animals, which had much the appearance of a common mag · 
got, but much uglier; they were brown, thick, and ſhort, and 
furniſhed with tails. J ordered them to be laid: down on the graſs, | 
and diſpatched a fervant for fome clear wager” 10 wn ee 0 5 
A ee FF 


Ly 


A x 
— 


I had he fron my conmunions "HOY none of the wing 
inſefts were haiched in their perfect late from the egg, but that 
| they all are firſt produced in the form of worms, maggots, r 
caterpillars; or, in other words, covered with ſkins, under which,” 
they live, move, and eat, and have the appearance of very 
different animals from their parents; they were not, therefore, 
ſurprized, when. J informed them that the creatures before us, 
were not in their ultimate ſtate, but were che produce of the hee 
fly, an inſet reſembling the common humble bee in form. ſize, 
and colour, but having only two wings; whereas the bee bak 
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e This fly 18 1 0 by 4 Univerſal Guide NI l 66 6 
nature to 10 it's eggs about due 3 5 of the water. Ibs young, 
5 | 8 2 


| 


Meese real OY 


while in the brd Kate; are 0 ties: afla ſeed W . we 10 the 
female parent cannot depoſit, her eggs in that! Gbtsent Without 
periſhing i in the attempt. She lays1 them ot ry. land, near the 8 
proper place of reſidence of her young, wand they are: inſtrutt an. 
by the fame Guide to place them in Tuch ſituation, chat as ſoon 

as they are hatched they make their way to the water; and 
finally, when they have ab quired their ful growth, and the animill 

within is ready to burſt forth into a new he; and enjoy! lace © 
of the air, 'it e the water, , that this! great event ms 
nee at e e e e Ur venr 


ſerved, that + cond eng is neceſſary to all animal fe, yet it 
is variouſſy performed in the ſeveral ſpecies; and that thus, while 
man and the generality of other animals reſpired by the mouth, 
this creature does it by the tail. - The/inſeQs we were examining 
were about half in inch long, and their rails wear aw inch: 1 
proportioned the water in the glaſs to This meaſure in depth, yl 
on our throwing ſome of them into it, their bodies naturally funk. 
with the head downwards, and While they ſeemed ſearching: fr 
food about the bottom,” the extremities: ur e inns ſeen juft . 
above the wen, and! in continual _ n. 775 d A ISUDANG. 
{ 38 4.e167 „ eee 0 Mi afls | 
6 My comipunibinh, who have long fines Ned te make very. | 
obſervation of this kind a ſource of adofation to the ſupreme- 
ereator, diſpoſer, and preſerver of all things, were ' admiring! the 
care of his. providence in contriving thus' amazingly chat a poor 
reptile ſhould not be ſuffocated while it fed! When I ordered a 
pint more water to be thrown into tlie glaſs, they all eried out at 
brſt, againſt my deſtroying theſe unhagpy- animals; but their ad- 


BY; miration. 
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| miration Wag ile, much higher than before, when, + obs rve 
that they would receive no harm, for they had a power of length- 
_ening their tail about an inch, hot that they were not left without 
means of life in a much motę increaſ d depth, of water; on 
adding a quart more water, it was: ſoon found that the apparent 
tail of the inſęct was a mere tube, containing within, 1 it another 
much ſmaller, yet ſufficiently, Aube for the paſſage of all the ai 
that was neceſſary to this animal, a fine flender pipe being imme- 
diately, darted up out of this, and extended to the new; ſurface; 
on raiſing the water two inches higher the pipe/was immediately 7 
7 lengthened again as far as was neceſſary, and ſo on till the mis | 
"4 of Hine s Jufferndta us to a te: Kperiment: RD, fur ther.”, 17 7085 
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+ Oe: Weng the be myſteries in pry re is Ae ee or * 
power by which the various ſpecies of animals, Kc. arę propa 
gated; by which one ſingle individual gives birth to thouſands, 
or even millions of individuals like itſelf; all formed agreeable 
to proportions which are only known to that Abox ABLE Wispon | 
which has eſtabliſhed them. We ſhall never be able to form any 
adequate conception of this power, till; we are acquainted. with 
the principles of lite, and can trace their various  gradations i in 
different orders of beings. Many ancient philoſophers, from a 
miſconteption and perverſion of the ſentiments of the more an- 

cient ſages, imagined that inſets were produced from corrupt and 

. -putrefied ſubſtances ; that, organized, bodies, animated with. life, 
and framed in a moſt wonderful manner, owed their origin to 
mere chance! Not ſo the moſt ancient ſages; 5 they taught that / 
ow degree of life. muſt proceed from the fountain and ſource of 

| WG | EE; all. 
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1 zeneral the male is ſmaller than the female. The antenhe 3 

ol the male are, for the moſt part, larger than thoſe.of the female. 
In ſome moths, and other inſects which are furniſhed with fea. 
thered antennæ, the feathers of the male fly are large and 
beautiful, while thoſe of the female are ſmall, and ſcarce to be 


perceived. Some male beetles are furniſhed with a {oem — 
is ee in the female. | 


= 


165.0 Pleraque bien Gel 881 intra anum huberi abſcomit e 
et penes ſolitarios, ſed nonnulla penem habent bifidum: caneri 
autem et aranei geminos, quemadmodum nonriulla amphibia, et 
quod mirandum in loco alieno, ut cancer, ſub baſi caudæ. 
Araneus mas palpos habet clavatos, qui penes ſunt, juxta os 
utrinque unicum, quæ clave ſexum nec ſpeciem diſtinguunt ; et | 
fœmina vulvas ſuas habet in abdomine juxta pectus; heic vero | 
fi unquam vere dixeris : res plena timoris amor, fi enim procus in- 
auſpicato acceſſerit, foemina ipſum devorat, quod etiam fit, fi non 2 
ſtatim ſe retraxerit. Libellula fœmina genitale ſuum ſub apice 


gerit caudæ, et mas ſub peftore, adeo ut cum mas collum N = 


forcipe caudæ arripit, illa caudam ſuam pectori jus en a 
W ratione connexæ volitent,” 


on 


 Infefts are either oviparous or viviparous ; ; or, in other 
words, the ſpecies is perpetuated, either by their laying of e eggs, 

or bringing forth their young alive. The former is the more 

general caſe; there are but few inſtances of the latte 11 Thoſe 
inſets which paſs through the different transformations already 
_ deſcribed, cannot propagate till they arrive at their imago or per- 
fect ſtate ; and we believe there 1 is ſeldom 120 . of the 
„ ſexes 
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bee, in other claſſes ll ty have mould, or put OY VVV 
ſkin, the cones} oquh make ee 5 th . 175 
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el de W mentions. kin or . n of n de 
flies that are viviparous, bringing forth worms, which are after . „„ 
wards transformed into flies. The womb of one of theſe is — 
ſingularly curious: it is formed of a band rolled up in a oY 
form, and about two inches and a half in length; ſothatitis ſeven _ 
or eight times longer than the body of the fly, and compoſed of *' | 
worms placed one on the fide of the other. wah. wonderous art: : y ä 
wan are e thouſands in numer.” IT e ering | | 
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The habits of the pucerons eds} 10 ingula 
paſs them over in ſilence; the more ſo, as they are a very 9 _—. 17 
object for the microſcope. They are called by various names, Ff! ro Ol 
the proper one is aphis ; that which they are. moſt known . — 
puceron, though they are ſometimes called vine fretters and VVV 
plant lice. They belong to the hemiptera order. The Re I 
is infleted, the antennæ are longer than the thorax, ſome have . e 
four erect wings, others have none at all: towards he end of the 1 N 1 I 
belly there are two tubes, from which is ejected that eee ß 
A called Donny: 1 „ ane ne og e 


3 « \ 8 d * 5958 * 
php * * ” *: x 7 L 4 ; NS 1 I 3 wt 4 7 
4 n % * * p 1 a 1 5 1 4 % 9 » 3755 ; : 5 ; 


The aphides are a very num erous genus; Linen bas enun 1 0 
rated thirty-three different ſpecies, whoſe: tri rial names are taken 2 55 15 : | . 
from the plant which they inhabit, though it is is 5 probable whe - EO 
| number is much larger, as the ſame plant is often found to uf... 
Nan or three ane forts of ee „„ : Ee 
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,6ftperſef finite 


An att , or puceron, brought | up in the 1 


0 from the very moment of it's birth, in a fe days will be found in 


the midſt of a numerous family; repeat the experiment on one of 


| the individuals of this family, and you will find: this ſecond. gene- 
ration will multiply like its e and ny 8 8 e | 
1 ne e CO.” i 0 


Mx. Bonnet had iN ere ef mY king; as 1 as 
the ſixth generation, which all uniformly preſented the! obſerver 


with fruitful virgins, when-he was engaged in a! ſeries of new ant. 
tedious experiments, from a ſuſpicion imparted by Mr. Trembley 


in a letter to him, who thus expreſſes himſelf: © I have formed 


the deſign of rearing ſeveral generations of ſolitary pucerens, 10: 


e Order to ſee if they would all equally bring forth young. In 


© caſes ſo remote from uſual circumſtances, it · is allowed · to try all i 


7 * ſorts: of means; and I argued with myſelf; who knows but that 
oe copulation might ſerve for ſeveral generations? This 


8 WhO KNO WS“ perſuaded Mr. Bonnet that he had not 
ſufficiently purſued his inveſtigations. He therefore now reared 


o the tenth generation. his ſolitary. aphides, having the patience 
to keep an exact account of. the days and hours of the hirth of 


each generation. He then diſcovered both males and females. 
among them,  whoſe-amours were not in the leaſt equi vocal; the- 


wales are produced only in the tenth generation, and are but fer. 
in number; that theſe ſoon : arriving at their full growth, .copulats . 


with the females, and that the virtue of this copulation ſerves for 


ten ſucceſſive generations; that all theſe generations, except the 
firſt, from fecundated| eggs are produced viviparous, and all the 


individuals are females, except thoſe of the laſt generation, among 


whom ſome males appear to oy bs: foundauca of a.freſh ſeries, | . 
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u order to give a. 
b dank inſem an rad of a defer 
ef them by Dr. Richard on, as | 
Tranſactions, vol. li. 


Aae the insects, e 1 ae any 
diſtin genus; 10 x eral nature; and by dil; ti 
examining any | 566/ may! thence - gain ſomeli 
into the nature of all the reſl. WII. 5 
choſe out of the various ſorts of aphides 
on the roſe tree, not only as it f 
ſpicuots, but as t W ot 
ſort appear e 1pring; and continues late 
while ſeveral are lied to a mach ortef term, i 
to the en om whence” they: 
nouriſhment. 4 F rng 
| vi, gin 17 
ſo warm as to make buds of the roſe tree ſwell and appear 
green, ſmall aphides are frequently to be found on them, 32 
not larger than the young ones in ſummer, chen fi : 
It will be found, that thoſe a which a a 
proceed from ſmall: black: oval-eg | 
laſt year's: ſhoot ;; though whon ; ets make 
too early an appearance, the part ſuffer from the- { 
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animal is ert at one time of the year! vivi bY 1 | and at anker 
oviparous. 4 | 2614 - TORI q e . & i 5 Fe 550 eee, * 988 e | 0 5 
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Thoſe aphides which vithſtand ths e of « wats " 
dom come to their full growih before. the month of April, at 
which time they uſually begin to breed, after twice caſting off 
their exuvia, or outward covering. It appears chat they are all 
females, which produce each of them a numerous progeny, and 
that without having: intercourſe with any male inſett ; they are 
5 viviparous, and and hat is equally ſingular, the young ones all come 
into the oa backwards. When they firſt cbme from l 
parent, they are enveloped. by a thin- membrane, having i in this 
ſituation the appearance of an oval egg; theſe egg-like appear · 
ances adhere by one extremity to the mother, while the young. 
ones contained in them extend the other, by that means gra Jually 
drawing the ruptured membrane over the head and body to . 
hind feet. During this operation, and for ſome time after, the 
fore part of the head adheres, by means of ſomething glutinous, 1 to 
the vent of the parent. Being thus ſuſpended in the air, it ſoon 
frees itſelf from the membrane in which it was confined; and 
after it's -limbs are a little ſtrengthened, is ſet down on ſome 
tender ſhoots, and left to F for elf. oat 


In the for privg months there. appear on the roſe 3 two. 
generations of aphides, including thoſe which proceed immedi- 
ately from the laſt year's eggs; the warmth of the ſummer adds 
{6 much to their fertility, that no leſs than five generations 
ſucceed one another in che interval. One is produced in May, 
which caſts bit It's covering ; while the months of June and July 
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each ſupply two more, which caſt off their coverings three or + four 
times, according to the different warmth of the ſeaſon. This f 
quent change of their outward coat is the more Gtracrdiries 
becauſe it is 5 more b whe 


the e comme the 5 


q 1 - : „ f 8 — 5 
x 4 _—_ £ { : 1 A iF' 4 


Early! in the month of June, 
were produced about the middle of May, alter caſling off their - 
laſt covering, diſcover. four rect Wings, much longer chan a their 
bodies ; and. the fame is obſervable in all the ſucceeding genera · 
tions which are produced during the ſummer months, but fil 
without any diverſity of ſex; for ſome time 
come to their full growth; it is eaſy to diſtingu 
wings, by a remarkable fullneſs. of the breaſtꝭ Which in the other: 
Is hardly to be diſtinguiſhed from the body... Wher | he laſt 
covering is rejected, the wings, which were before eee 
very narrow compals, are lly extended in a 8 
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The increaſe. of theſe inet in the, 
great, that by.woun« | 
would frequently. uppreſ; all vegetation, ha 
enemies to reſtrain them. ; Notwithſtanding t Ie 
numerous tribe of enemies, the) are not without frien 
may be conſidered as ſuch, who are officious in their ee ty 
for the good things they expect to reap the! &Þ) „ The ant and 


the bee are of this kind, collecting the honey in which the aphides 

abound, but with this difference, that the\ ants. conſtant 

viſitors, the bee when flowers are ſearee; the ants wil i oy 
N : 1 2 
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Iv; the 88 whe the apEdch n in dhe abt of aha 
: np roma OY collect i 2 5 the 1 on ras it has __ 
15 a autumn em bee ee wo ephices a are 7 duced, 
two of which generally make their appearance.in_the month « 
Auguſt, and the third before the middle of September. The tio 
frſt differ in no reſpect from thoſe which are found in ſummer; 
but the third differs greatly from all the reſt. Though. all the 
aphides which have hitherto appeared were females, in this tenth 
generation ſeveral male inſects are bh as 1 got 25 2 55 
means 194 numerous as the Snakes. WT ee ny % 
The PRIN $555 at fuld. . . fa wth ole of 
| this former generations, but in a few: days their colour changes 
from a green to a yellow,' 0hich is gradually converted into an 
f oränge before they come to their full growth ;; they differ alſo 
in another reſpect from thoſe 'which occur in ſummer, for all 
theſe yellow females are without wings. The male inſeQs are, 
however, ſtill more retnarkable, their outward: appearance re readily 
diſtinguiſhing them from this and all other generations. When 
fit produced, they are not of aigreen colour like the reſt; but of 
a reddiſh brown, and have afterwards a dark line along the back; 
they come to Weit full growth in abbut three weeks, and then caſt 
off their laſt oovering, the whole inſect being after this of a bright 
yellow colour, the wings only excepted; but after chis change to 
a deeper yellow, and in a very few hours to a dark brown, if ve 
except the body, which 1 is fomething hghter coloured,” and has a | 
| reddiſh caſt. ' The males no ſooner come to maturity than they 
copulate with che females, who in a day or to after their inter- 
oouſſe with Uo! males lay their 88 generally near the buds. 
Where 
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inquirers into nature, 
ſeems to have bafflec 
attempts to diſcover it abortive; even t 
attention of Swammerdam were unſucc 
was writing his treatiſe on bees, his 
the morning, and from that hour till te 
his head in a man 


ing their operations, 


under the irreſiſtible ardour. of the fun; 
then 
afflux of li 
tinue ret exertife by 
month entireh | 
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e 2 5 mode © of propagating, t 
| the ingenuity 
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inteſtines; and many mont 


Gays in making obſeryations, 


> 


4 


5 


[4 
e 
F 
* of 
” 
* . 
£ 
— 
* 
- 
o 
— 
F : 
* * 
— 
* 
* 
A, ” 
& 
: > ow 
4 

51 4 

þ 

: 


* 


& « 
4 
*. 


« 


ſuch minute | 
in examining, ' del ſcribing, ani 


© 1 


* 
* 


x 
% * 
4 
8 
— 
%s 


Micxoscorical. 


* 


* 


— 


ght and 


So 1 
** x — 7 
7 ; 7 
RES | dre 
1 4 Dog 
* 
* — 
4 
* 
£ 
* 
4 
215 
* 7 * + « 
Fas 
* *- 
o 
* 
* 
. þ 
8 
+ 
8 
* 
4 
* * 
by - 
i wN 
þ 
n 1 0 
Fe 
©. * 
5 4 
FE . 4 
* 
5 


of ; a 
the 
ofa 


Gr * 


* 8 


4 
. 4 


{Pt 


* 
hs. 
* 
4 
oy 
4 
— 
. 
o 
7 
£ 
> > 
fo > 
- 
* 
4 
l 
i & 


2 


« 


1 Be 4 1 x. 1 


7 8 


5 bee ina of 


* 


+ 


o 


E 
. 


ren 


N 

4 
* 3 
P 


* 


* 


CES 


"MB 


. 
£ 
bo 
x 
25 
* 
* 
I 
. 
4 
4 
* 
% 
6 Fa 
\ 
Wa 
N 
. 
1 
£ 
Vs 
*. 
: 
is 
TY 
* 
* 
3 
* 


7 
„ 
: * 
8 — 
* Ke 1 
ww * &. 
” 4 3 
1 
* * 2 
*7 
. « 
* ; 
2 
15 1 
4 : 
+ 3 . * 
* * 
7 * 
9 
#4 F 
* 
” 
4 
„8 
2 
_— 
* 
x * 
. 
x7 3 
þ 
* 
7 


* ds 


"= 
v0 LE 008 
e 
F Fas 
Fes 
b i 
* 
48 
ON” 1 $ 
£ 


4 
7 
FR) / 
1 
. 
4, 
= 


K 1 I 


- » = ac Is 


--==s 


288 dliekescerielt in. 


them, tll + at laft he brought his erate of bees to the wiſlicd * 5 


perfection, a work which all the ages, from the commence 1en 


of natural hiſtory to our own times, have produted 1 


Boerhaave, conſider it; and then 


equal, nothing to compare with! it.* \ Read 1t, ſays > great | 


7 
”". 7 i 


e for yourſelf.” Reaumur, 


however, thought he had in ſome meaſure removed the veil, and 
explained their manner of generating : he ſuppoſes the queen bee 


to be the only female in the hive, and the mother of the next 


generation; that the drones are the males, by which ſhe is fecun- 
dated; and that the working bees, or thoſe that collect wax on 


the flowers, that knead it, and form from it the combs and cells, 


the ins bee or the drone, 


{- , 


which they afterwards fill with honey, are of neither ſex. The 
queen bee 1 is known by it's fize, k ing gen nll much — this 


a High on gy Fs the bright imperial queen 7 : . 455 

| Gives the prime movement to the ſtate machine: i 
She in the ſubje& ſees the duteous child; 15 | 
| She the true parent, as the regent mild ; f 
With princely grace inveſted ſits elate, bo 


; Informs their conduct, and direfts the ſtate. „„ 
„ „ rn Vale a Fred Web 
The cluſtering populace obſequious wait, „„ 

Or ſpread the different orders of the ſtate; 
Here greet the labourer on the toil ſome way, 1 1 
And to the load their friendly ſhoulders lay; „ 

| Orfrquem at the bah guete. 
| And fill with amber ſweets their fragrant hive ; 1 85 


* Boer haave's Life of Swammerdam. 
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07 ſhut the waxen womb 


tumult, they betook themſelves to ke firſt a 
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260 , Micnoscorrcar EBA VBS. 
-onſtri cell, and then taking the proper n nethod; 
for feeding and hatching the brood incloſed with them; ; \ fome- | 
times even on the ſecond day the Tourdation of one or more 1 
royal cells were to be perceived; the view of Which urniſhed 
certain indications that they had elected one of the'ineloſed £ 
worms to the ſovereignty. 'T he bees 1 oy now be left at liberty. ; 
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The final i of Gee Gt periments' 3 Is, that whe {ty 1 « 
working bees being thus ſhut up with-a morſel of brood Re 
not only hatch, but at the end of eighteen or twenty days 1 
duce from thence one or two queens, which have to all 2875 1 
ance proceeded ftom worms of che common ſort, which ©. _ 
to have been converted 9 70 them into a queen, 

YER wanted one; ® . 
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Fr 01 m experiments of the fame TY andoften're 
M. Shirach concludes that all the common working 
originally of the female ſex; but that if they are not fed, le 
and brought up in a particular manner while "they are in 3 
larva ſtate, their organs are not developed; and that it is to this 
circumſtance attending the bringing up Gf the queen, that the : 
extenſion of the female organs ns 1s effected, and the difference in 
her 9 75 and ſize Ort Juced. tits 2 to bone ts $0 24% 100 8 85 
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the im pela of the eggs 1 55 the iges, 155 the Hifletiwes a 
the ſize among the drones or males ; though indeed this laſt cir- 
cum | ot unknown to Meſſ. Maraldi and Reaum 
Mr. Debraw, watched the glaſs hives with indefat gable attention, 
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10 cue 0 chat the eggs are feouridated bythe ee 
that their preſence is neceſſary at the time oi breeding, Mr. De- 
braw made the following experiments. They conſiſt in e 91 
in a hive the queen, with only the common or working es. 
without any drones, to fee: whether the eggs the laid would-be * 
prolific. To this end, he took a ſwarm, and ſhook all the bees 
into a tub of water, leaving them there till they were quite ſenſe. 
leſs; by which means he could diſtin uiſh the drones, without 
any danger of being ſtung : he then reſtored. che queen and works 
ing bees to their former ſtate, by ſpreading them on a brown, 
paper in the ſun; after this he replaced them in a glaſs: hive, 
where they ſoon began to work as uſual. The queen laid eggs, 
which, to his great ſurprize, were impregnated; for he imagined 
he had ſeparated all the drones, or males, and therefore omitted 
watching them; at the end of twenty days he found ſever; of 
his eggs had, in the uſual courſe of changes, produced bees; while 
ſome had withered away, and others were covered with honey, 
Hence he inferred, that ſome of the males had eſcaped his notice, 
and impregnated part of the eggs. To convince; himſelf of thiy, 
he took away all the brood comb that was in the hive, i in onde r to 
oblige the bees to to provide a freſh quantity, being determined: 9 
watch narrowly their motions after new eggs ſhould: be laid in | 
the cells. On the ſecond day after the eggs were placed in the 
cells, he perceived the ſame operation that was mentioned before, 85 
namely, that of the bees hanging down in the form of a curtain 
while others thruſt the poſterior part of the body into the £4 ls; 
| He "Fl introduced his hand i into the m n 0 à Piece of _ 
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weiber of them any Ning (a n dnn Kuda to he N 5 


opt difſeftion, with the _—_ of a microſcope, he diſcovered 
the 
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a whitiſh colour, as obſerved by Maraldi i in the large. drohes. He 


the four cylindrical bodies which c contain. 3 liquor, of pt 


under a neceſſiy of. 
n thoſe" 


was therefore 


atin his experiments, 
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he found fifty-ſeven, and 0 
where they immediately ap fied again' to the work of making | : 5 
ceblls, and on the Horch Ge kik day, very early in the mo | 

he had the pleaſure to fee the ALA YA 2 8 

cells: : he continued watchin S moſt 15 of the enſuing days, but 
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very little, if any, gy than the rente bee. Ly mw 1 
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- It does not enter into our plan to notice 1 in this 


1 works. 
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* be funher = ſaid, Mr.iDebraw/ took the, brood, comb, 
\hac tre and a divided Tinto: 0 by 3 


bw 100d We care t een, b but n by 

the bees confined in it: "at Ser piece of eehte Wi 1 
under another glaſs bell, No. 2, with a few drones, a queen, and a 
proportionable number of common bees. The reſult Was, that 

in the glaſs, Noi, there was no impregnation, the « eggs. remained 

in the ſame ſtate they W e in hen put into t. e glass; ” and. on 9 
giving the bees their liberty on the ſeventh day, they all flew 1 
away, as was found to be the caſe in the fotmer- ex beiden 3 
whereas in the glaſs, No. 2, the, very day after the. bee had heen 14 
put into it, the eggs were impret nated, by the. drones, ' nd the ; 
bees did not leave their hives o RR ROO LON K 5 
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The editor of het Cuclordia" 775 78, that the fi nall dro ; 


all dead before the end of May, when the larger ſpecies appear, 1 


and ſuperſede their uſe” and chat i it is not without reaſon, that a 
modern author ſuggeſts that a ſmall number of drones are releryed, YN 


to ſupply the neceſſities. of the enſuing year; but . . me 


the wonders of this little ſociety. A b eechive is perth ry 19 755 
the fineſt objects that can offer itſelf, to. the eyes. of the: beh ol d& er. 


1 f is not . le to ber lee contemplati ing, thoſe, work 
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from the lower} anich they deere deprive 
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7 The gg. of inſets we panne m0 afranged in the body of 
ſpecies Pte fail larleey th found in the cage fome-are nd 
others "oval, fotge optindvical, uad others near 
ſhells' of the are Kart and ſtnceth; while: others ure ſoſt ant 
flexible. k . @ general+le that 6þgr-do-notvikoreaſe in dre 
after they are laid; among inſets we find, however, an ee 
tion to this; the eggs of the mouches a ſeie OE 2) ; 
increaſe. | after they. ban ne 4! el 
Þranaceons, - tia eu j, lia 1c 1925 of ots og 
anon Roar af ths 1 4:46 %o F ik in . Te 

n e 1 l ecte differ in their. -OL DL re. | 

4 almoſt every ſhade, of yellow, green, 
he eggs of the-liow-puceron'®heinexdbius; 12 area very 
gular object, and cantot have Akin, the eye of an 


of che mati 
they really were. Luis conimbn. 


of the leaves Gf the plamb-tree, _ PWR. Ro agent | 


EC 


on their young braiithes, 2 humberaf long aud ileuder filaments, 

running out to about an ineh in length; ten or. urelve of the 

„ie 1 — $7012, 214d : KK ou (SW et 369 bg! i6lijn er 
* Reaumur Hiſt. de "OO vol. xi, > 16 
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wn is conHαudt among the inſets which hyc on trees; though | 


who' have been them! feu, if any. have found whit : 


a and 
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i , 1 4 ö 5 


Mien o8orrcaL lars! 4 2 
| ſeen p ared near one amother;"nd; avaſt 
| theſe cluſters are fo nd on the ſame tree; the end of each of 0 | 
- filaments is terminated by a fort of ſwelling. or bibexcle,, of e 
e of an egg · They have 
Which terminate every one of theſe filaments, are e found open at a 
woe ends; in this ſtate they very much reſemble 
ha ye been figuied as ſuch by ſome authors, though I 
the eggs out of which the young 1 
made their eſcape. If cneſe eggs are ex 
| 2 vorm wn Ce Aan 2 | 
\ : ee | init inflrufs the inſ T - 
: perception, to depoſit their eggs in ſituations where their-young 
: ones will find the nouriſhment that is moſt convenient for them. 
Some depoſit their eggs in the oak leaf, | 
1 gall; others chuſe the leaf of the poplar, which ſwells into a red 
node or bladder; to a ſunilar cauſe we are indebted for the red 
; pray which is often ſeen on the willow-leaf, and.the three point- 
ed protuberances upon the termination of -the juniper branch 
The leaves of the veronica and ceraſtium are deen into A globu- 
lar head by the eggs of an inſe& lodged therein. The: ph 
neuſtria glues it's eggs with great ſymmetry and propri eg round 
| the ſmaller branches of trees. Fig. 1, Plate X. repreſen 
ä ed yiew of the neſt of the eggs wakes off them e I 
77 5 caterpillar had eat its way thro gh them; the ſtrong gro ound- 1 | 
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Ae gnat, the . the. Phryganea, cherlibellyla, heres 
over the water all day to drop their eggs, which are hatehetl in 
the water, and continue there all. the time they arg in, the larvaj 
form. The maſs, formed hy the. gnatireſeml ables, a litilg vellel-ſer | 
afloat, by the inſects / eachiegg is in the form of ker z theſe ae 
curiouſly connected: together The! gnat lays but / one eggat a 
time, which ſhe lays upon the water in · a very ingenious and ſim- 
ple manner ſne ſtretches her legs out, and. croſſto them, h 
forming a angle to receive and hold che firſt eggy: a:ſecond 
is ſooniplaced mext the firſt; then a:third;; and ſo on, till the baſe 
is capable of ſuꝑporting itſelf The ſpawn: ol chis inſectꝭ is n 
times above an inch long, and one · eighth of an inch in diamet 
| and tied by a little ſtem, or ſtalk, to ſome ſtick or ſtone. Some- 
es they are laid in a ſingle, ſometimes in «double ſpiral line; 
88 tranſverſely. Many moths: cover'thein offspring wich 
a thick bed of hair, which they gather fromrtheir own hody; 
while others cover them with a- glutinous oompoſition, Which, 
Vhen hard, protects them flom moiſture, rain, and cold. Ihe 
gall flies, it has been already obſervedo know how to open the 
nerves of the leaves, to depoſit thus: their eggs ina place which 
afterwards ſerves them for a lodging. and a magazine, of ſhed, 
The ſolitary. bees and waſps prepare an dehnte * their little 
ones in the earth, placing -there:a re per quantity of god for, 
them, when they proceed from the ag, The ora. PUR; amd! 

cruet-ſpider is attentive and; careſul: of it s eggs 3 the Wolf. 
cartiegtheib. on its hack in a little bag formed of it's: Filz it cam 
not be ſeparated from them but by violence, and exhibits the 
mal marked ſigns of uneaſineſs; hen deprived of them: a cir- 
cumſtance the more remarkable, as they, love to deſtroy each 
other, and « even ny on their conthine with ig a | diffdencs and 
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caution unlino wn in any other ſpecies: of animals. 1 5 
ol bees and waſps, and their care and altentian to cheir offipringy 
1 ſo well en, ne ropriety. paſs .it over 
and care 18 not fo well n They are not aticfied with pla- 
eing their eggs in ſituatiotis\made; omgurpoſe;;and-to-miſe t rear 
them till they come to their nymph ot pupa ſtate; Wy but hey even v 1 0 
extend their care to the pupa, removing tem from their neſt e 
the ſurface of the earthzi whenever the weather 3 thaythey 
may r receive the eee e e ab ng carrying: | 
dent diſturbs thei nell, an. iſperſes the pubas ther 5 
the greateſt ſigns of; diſtreſs, e oi loſt wit oat pupas, 
placing them. in ſome ſlleltered | Phar 2 en repair the) neſt, 
ticulars might he nk relative I ious. inſect, as 
their uniting together in ſcooping out earth; and tnanſporing the 
materials for the conlirutzian of cheir neſts, and the curidus 
ſtructure of the neſt- Prong” h ich, pears-piledup at 
random, will be foùnd, on ſtriſt be FY work of 
art and deſign, with other: ng'to be 
enumerated n e 
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The recep 4s tp eb * See, ay 4 bau 5 
in the moſt wonderful marmer their off pring merit 5 
attentive conſideration! ani Qronghy rharkdtthe wot proveed- | 
ings of Divine Providenet᷑ : they de not- & p th * 1 
but place them in :fithations|agreeableite: otheix! nature, ond in 2 
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5 Leden Theologie 0 tom. „ p. 143. 5 
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ſurprizing, therefore; that they are found ſo . 
VWhich are favorable to their prppagatiog . But the Cteator of 
all things has for our ſakes limited this abundant multiplication, 
by raiſing up eee e eee deſboy 

a Sec ne 61; Now vigalinu bas 
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192009 ate 27 1 10 0 . Maxi Miacoite n Meal Aan: 
- The Gland is a eee of A of the queen : 
bas by M. de Reaumun: he found that ſhe laid in the two 
months of March and April 12,000 eggs, ſo that the fyarm which 
left the hive in May conſiſted of near 1200 bees, all ꝓrodueed 
from one mother; but theſe calculations all fall ſhart of thoſe 
which were made by -Levuwenhoek on a &, whole larvs fred 
on fleſh, putrid carcaſes, &c, which multiply prodigiouſly, and 
that in a ſhort ſpace of time. ' One of theſe laid 144 eggs, from 
which he got as many flies in che firſt month; ſo thay ewe 
one half of theſe to be'females, in the [third month we f. e 
746,490 all eee thee moths en one . 


028 830, 098 13 o. THE Foop or moser. 45 e eee 
RY Feed u upon \ all [kinds ofivegrrable 4 e 4 ſabſtanges; 
there is ſcarce any production of theſe two kingdoms which does 
not ſerve for food to ſome kind of inſet. They may, therefore, 
be conſidered under two heads, thoſe which live on vegetables, 
and thoſe which are ſupported by animal God; each inſat knows 

the food which is proper to ſuſtain is life, it knows where to 
ſeek it, and how to procure it. It has been already gbſerved, 
that ſeveral inſeQs, when arrived at a ſlate of perfection, feed 
after their transformation upon food totally different from hat 
which nouriſhed them * their ire fate ; 5 e are inform 5 | 
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Among PIX, which fred. on ene en ome. fink So 
in the earth, deſtroy the roots of the plants, and do conſiderable 
injuries to our gardens, &. The food of others 0 7 
hard; they pierce thę wood; refluce;it to po 
on it; ſome, as the coſlus, deſtroy and 


food of others more delicate i is the leaves. The W 18 ent in a 


different manner by different inſedus; ſome eat the whole! ub- | 
ſtance, whileothers feed only on the 


are contained between its ſuperficial been enn — 


ſide the leaf paths and galleries. Theſe inſects are not e 
content with the leaf, but attack the flower alſo: even this food 
is too groſs for 1 any; che bee, the buiterſiy, the moth, ae 


as ſeveral ſpecies of flies, Phaſe on the honey, dor mer Wow | 


which they collect from 
not free from them; they divide thy W 


us of large quantities. We are rte the hriae? 5 

ſome inſett in pears, plumbs, peaches, and other fruit; there is, 
plant which does not ſerve as food to 3 

nt; marked out for 


indeed, no part of a 
different inſects; ſome have one kind of plant 
them to inhabit and feed on, others have another aſſigned to 
them, on which, and no other; they will feeg 
priate food, and though the parent animal en 1 
lives upon food entirely, different, yet the is guid 
already obſerved, to depofit her egg on that peonl iar {hri 
plant that will be food Jer her young; while ſome; minoc 


cious than'the reſt, ſeed upon all with equal avidity. The ohm: 


mu gratol a a 1 youn ings, moored out 895 Tartary in ſuch 
e e ed e Vel quamiities, 
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I peach has i It's appro- 3 
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aauantities, as 5 to lay vyaſte great pan of Europe, pr 2g al 
gh unequalled calamities, ſwarming in ſuch multitudes. 3 as to cloud 
the air, deftroying all the vegetables; in Sweden the catile 
periſhed. with hunger, and the men were force to abandon tbeir 

country, and fly to the neighbouring regions.“ The oe: ae 
part feed only, however, on one ſpecies of pl; 
thoſe which are . to it; and the ſame 
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7 Mr. de Reaumur 5 that the caterpillar, Which, infeſts and 
PR upon the cabbage, deſiroys in twenty four heurs more than 
; twice it's weight, If larger animals required a propontionable 
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quantity, the earth would not be able to nouriſh it's inhabitants 
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=_ met number of inſects reject vegetable, and ve on animal 
* 5 ra Ft, ſome: ſeeking that which i is beginning to. putrefy, while 
4 g others delight in that which is putrid.; others, again are 
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nouriſhed by the moſt filthy puddles, and diſguſting, « 
ſome attack and feed on man himſelf, while. others are > nouriſhed 
. buy his viſtuals, his cloaths, his furniture: . ſome prey upon 
inch of another Wp ihe ack their oun, and harras 
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"Every: animal. has i it's appropriate lice, which ſeed: on and inlet 

je M. Rhedi has: given an accurate account of a. great number 
5 of theſe little noxious creatures, accompanied with figures; but, 
adlã⁊s if it were not ſuf cient that theſe- creatures ſhould | dvell and 
V on the external part of che body, and ſuck. the bl I of he 
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kind of tumor. 
number of little 
every wound 

the heat of the a anin 


the ſame time 
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a mare, who was ſeparated from the reſt, making leſs noiſe di 


before, and here it was more ſucceſsful; it paſſed under the tail, 


and by cauſing an itching near the anus, forced the mare to puſh. 


out the edge of the inteſtine, to open it, and then to enlarge the 


/ opening ; the fly profited by this opportunity, and depoſited its 


eggs in the fold of the inteſtine; in a little time the mare became 
almoſt furious, and was agitated in the moſt violent manner-for a 
den of an hour, when ſhe YOU to grow more rc 


Tx f 


N ly allied to the aan are the geben curious obſer. 


vations of an ingenious naturaliſt on the ichneumon fly. e 


was obſerving, ſays he, one day ſome caterpillars which were 


feeding voluptuoully - on a cabbage-leaf, my attention was, at- 
trated towards a part of the plant, about which a little fly was 


buzzing on it's, wing, as if deliberating where to ſettle: L was fur- 


| prized to ſee the herd of caterpillars, creatures of twenty times 
its hze, endeavouring in an uncouth manner, by various onto 
tions of the body, to get out of it's way, and more ſo, whenover 


the fly poiſed on the wing as if going to drop; at length the 


creature made it's choice; and ſeated. itſelf on the back of one of 
the largeſt and faireſt of the cluſter; it was in vain the unhappy | 


reptile endeavoured to diſſodge the enemy. If the caterpillas 
had ſhewn terror on the reren of the fly, it's anguiſn at in 


„ >) n 


ſequence of the ſtrokes, or ee given by the fly. At every 


wound the poor caterpillar wreathed and twiſted'it's whole frame, 


endeavouring to: diſengage itſelf, by ſhaking off, the, enemy, 
ſometimes aiming its mouth towards che place; but it was all in 
vain, it's little but eruel tormentor kept it's place. When it had 


inflicted war or fon! of thee WR it took it's Ko with a 
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viſible triumph; in each of theſe mounds. the little fly bad | 
depoſited an egg. I took the caterpillar; home with me, to ob- 
ſerve the progreſs of the eggs which were thus placed in irs dody, 
taking care to give it a freſh ſupply of leaves from time to time; 
it recoyered to all appearance in a few hours from the wounds it 
had received, and from that time, for the ſpace of four or five 
days, ſeemed to live comfortably, feeding yoracioully, | The 5 
eggs vere all hatched into ſmall oblong voracious worms, n 1 
fed from the moment of it's appearance on the fleſh of the cater. . 
pillar, in whoſe body they were incloſed, and ſeemingly. S—_ 5 
wounding the organs of reſpiration or digeſtion; and when they 5 
had arrived at their full growth, they eat their way out of the 
ſides of the animal, at the ſame time deſtroying it. The cater- 
pillar thus attacked by the larva of the ichneumon never eſcapes, 
it's deſtruQtion is infallible ; but then it's life is not taken away at 

once; the larva, while it is feeding thereon, knows how to ſpare 
the parts which are eſſential to it's life, becauſe its own is at. nat 
time tied up in that of the caterpillar. No butterfly. ; I proipged: 3 
from it; the worms that feed on the wretched, creature are no . 1 
ſooner out of its body, than every one. ſpins it's own, web, ae . ww 
under this they paſs the ſtate of reſt NOLA 10 intro | 
to their winged 9 0 Min) 

Of this Ani" N it is Gent dhe us to form a proper 
judgment; we are unacquainted with the organs of the caterpillar, 
ignorant of the nature of it's ſenſations, - ang. therefore we, cannot g 
be aſſured what may be the effects of that which ve ſee it _—_ 

« It is wiſdom to ſuppoſe we are'ignot ant, while we, know 
Creator cm! be: ak; From e ve learn, that 


is 7 
; 1 
7 
"Be [ 
* 


eee Pp 4% cela h Ws „„ 


7 * ad 4 4 1675 


0 
— 
—— 
of 
4 
1 
bs 
k 
U 
1 
2 
ty 
% 
*% 
3 
9 
14 
55 
. 
of 
_— 
N + 
't 
12] 
5. 
4 
j 


. Micnoscoricar EssA Vs. 1 


is the! mean roch which life is conveyed to the creatures of 122 
this lower world; that by ſinking into error, and foſtering evil, 


he perverts his on life, and corrupts all that which proceeds 


from him: ſo that the effects are the ſame on the orders be- 
neath him, as would ariſe to the world if a continual cloud was 
placed between us and the ſun, depriving us at once of che e lu. Y 
| __ . n of it's s invigorating k heat our MP 7 


1 x 7 8 . 
3 1 
7 tf 


Laſtly, many ies food upon eters; ; nay, dne even upon 5 


their own ſpecies. The numbers of theſe two kinds are very | 
numerous; and it is amongſt theſe that we find the traces of 2 
greateſt art and cunning, as well in attack as in defence. Son ne, | 


indeed, uſe main force alone, others employ addreſs and cunning. 


Every body 1 18 acquainted with the dexterous arts of the ſpider, 
the curious web he ſpins, it's regular conſtruction, and the central 
Th poſition of the ſpider, in order to watch more effeQually the leaſt 
motion that may be communicated to it's tender net. The art 
and hiſtory of the formica leo are alſo well known, and a deſerip- 
tion of them would lead us too great lengths. Thoſe Who would 


wiſh to purſue this fubje& further, will find much eee n 
conſulting! the works of We wen * un e e 


! THE | HabitarioN or Inszcrs. | 


8 4 TS 4 A 


4 * 0 
|: 1 


Inſects may be divided, OY pes 0 to > their ir habitation imo. 


tho laſs rain. and terreſtrial, | NY , FS 412808 PO 


8 . by * * 
J Fn 1 . FE 4 A 1 3 4 


Standing waters bi Ny filled: ak ined, Na live 5 


therein! in different manners. There are, 1. Aquatic inſets which 1 
remain always on o the mad of the BT. or WR at leaſt p 


Fu | 


1 * 
9 


| Microscopic e 
| plunge themſelves b 1750 


in the water. and cannot ſub 0 wht i 8. Many, after 


ve cg air and | 1 
fonie who this at il „ 
on Jv and which: Ce | 
| ene 1 e W h that 8 or r their body; 15 1 
repoſe themſelves, they extend their. feet as much a8 ORs 
There are allo aquatic bugs, whic en oF: rat er. rt DE Oe: 


water with great velocity, and by 


circles. There is. a ſpecies of podura ® which 
are often accumulated tog 
ſets which always live in the water are © penetall y born with the 
figure which they Fein during their whole 50 | as the mos. fl 
culi, crabs, ſeveral kind n | 


The number of thoſe which, after F ving ved in. x. the: water, 0 e 
eave it when in a win ry. great; among theſe we 
may reckon the libellula, the KP the Phryganea, de, Nörr; 
tipulz, and ſome ſpecies of muſcæ. All theſe, when in the larva. 

de Geer Diſeours ſur les InſeQes, p. 103. V 
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and pupa Nate, live in the utter; but when they bade offi 
their perfect form, they are © TONY. terreſtrial, _ ou. be 
bo egg . "= St * HE 


= ” 
* 1 : £ * 
4 9 * 5 


The nodes the nepa or aquatic TFeorpion K Bader e 
the water till they have paſſed through all their transformations, 
when ye” become Gre tens 15 1 88 5 8 it in x the 


evening. „ „ e 

The Galen beet of which cee are many ſpecies, ien in 
the water all day, but towards evening come upon the ground 
and fly about, but plunge themſelves again in the water at the 
approach of the riſing ſun. The larve of theſe inſects are entirely 
aquatic; but when 1. time of their pupa ſtate arrives, they take 
to the earth, where they make a ſpherical caſe : ſo that theſe in- 
ſects are aquatic as larva, terreſtrial as pupa. and amphibious i in 
the i image ſtate. 2 : 


We find an inſtance of an inſet that lives at the "TRE time. in 
the water and the air, he ſingular larva deſeribed by M. de 
Reaumur, Memoires de TAcad. in 17 14, p. 203. It has the head 
and tail in the water, while the reſt of the body is continually 
kept above the ſurface. In order to ſupport itſelf in this ſingular 
poſition, it bends. the body, bringing the head near the tail, 
raiſing the reſt above the water, and ſupporting itſelf againſt 
ſome fixed object, as a plant, or againſt the borders of che pond; 
or, if it is placed in a glaſs vellel, againſt the ſides of the veſſel; 
and if the glaſs be inclined gently, ſo that the water may nearly 
cover the larva, it immediately changes i it's poſition, i in order that | 
part of the e may be kept dry. / 


within 
about b 
mogeitous and © 
found growing in an healthy 


ik, to prevent it's crumbling away; 
watch near the mouth of the hole, 
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: their habitations. One of theſe forms its neſt under 
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3 


in, or in order to age more regularly at the bottom; 8 
pens at the mouth, at which it forms a kind of door, m 


different layers of earth, connected together by threads, and 1 
covered with a ſtrong web of a cloſe texture; the threads are | 
prolonged on one fide, and fixed to the ground, ſo as to form 4 
ſtrong joint; the door is hung in ſuch a manner, as always to fall 


by it's own gravity. One of" thaſe ee e 00; ee 


Majeſty's cabinet at Kew. ele WAGE en n 
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Inſedcts are found no hood fo numerous as in trees 1 plans, = 
where they find abundant food. They dwell 1. in the roots: 


2. in the wood; g. in the leaves, and in the galls which grow 


upon the leaves and branches; 4. in the flowers; 5. in the fruits 


and grains. , It would be too tedious to enumerate the vatious 
ſpecies of theſe inhabitants; many particular obſervations have 


been already noticed; it has alſo been mentioned, that ſome i Ins 
habit the moſt fœtid ſubſtances they can find, while other 
dwell with and live on the larger animals; ſo that it only remains 


| Juſt to mention Tome of thoſe in whom induſtry and art is more 


l 15 * 
of? CEC ets . 


ſtrongly eee ee WIR others. wh re . 


Among the ſolitary bees n are m many curious 1 


ſtances to be deſcribed, that à ſingle volume would not ſuffice to 


contain the particulars ; we ſhall here only relate ſuch as concern 


which'is compoſed of ſeveral cells artful ly let into each o 
not covered with a common iricloſure; each cell eonſiſt 


1 70 


or three membranes, inexpreſſibly fine, and placed over each 
other. The cavity, in which the neſt is placed, is ſmeared over 
with a layer of mais, ke that of which the cells ; are formed, 
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Pieces are rumpled ſhe-1 
Is with wonderous art; 
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had a piece of wood cut 
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of ſeveral pieces cut from ons leaf; of farms 4 bea 
proper to coincide with the place each is intended to 


The outer caſe, or cover, is formed with equal care and US. 
neſs, In a word, ſays M. Bonnet, there is ſo much exalinely, 
ſymmetry, uniformity, and ſkill, in this little maſter-piece, that 
we ſhould not believe it to he the work of a fly, if we did not 
know at what ſchool ſhe learnt the art of conſtraQing PO ub 
each cell the mother depoſits an almoſt liquid ſubſtance, and mt 
 fonicely are the cells formed, as not to ſuffer any of this ſubſtance - 
to be loſt, But to ſee the detail of the works of this bee, and the = 
curious mechaniſm of it's cells, we muſt. refer ER e a 
de Reaumur's admirable od of e 


. * 5 
* N 4 e 
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of the: mal 2 walp® (Phex, Linn) Tho y *. 
ceedings of this are totally different from thoſe of the common 
waſp, though equally curious with. them. It generally begins 
it's work in May, and continues at it for. the greateſt part of 
June. The true object of her labour ſeems to be the digg 
a hole a few inches deep in the ground; yet in the eonſtructing af 
this ſhe forms a hollow tube above ground, the baſe of. which. is * [ 
the opening of the hole, and which it raiſes as high above ground | 
as the hole is deep below; it is formed with a great deal of care, - 
reſembling a groſs kind of fllagree work, conſiſting of the fand 
drawn from the hole. The ſand out of which ſhe excavates her 
cell i is nearly as hard as a common ſtone; this it readily ſoftens. A 
with a penetrating liquor, with which the 3 is well provided 3 
drop or two of it is imbihed immediately by the ſand on which t 
E which is N W ſo foft, that ſhe can r . 
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1 Bonnet's Contemplation of N ature. 
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brought 0 is ssd winks it by repeated Hale; he has u. iimate 
ideas, is unable to chuſe what is proper for his food; he cannon 
form his veice to any articulate pronunciation, or to cxpreſy the 
affections of love: whereas, the beaſt, the bird, and the inſect, 
are born to all that knowledge which is neceſſary for the gratif. 
cation of thoſe" deſires, or that love which forms their life; and 
conſequently in the knowledge of every thing relating to ther 
well being, their food, their habitations, the commerce of the 
fexes, their proviſion for-their young, &c.: froni the impulſe of 
the pleaſure ariſing from theſe innate deſires and affeQions, the 
larva is alſo prompted to ſeek and aſpire after a change of ity 
earthly ſtate, If it were not foreign. to the ſubject in hand, it 
might be eaſy to ſhew, by a variety of reaſons, that this imper 
fection of man at his nativity conſtitutes his real perfection, and 
places him infinitely, if I may ſo ſpeak, above the brute creation: 
for man is not created ICY Je but pitch a — 
of all e ß n 


Py 


8 1 


From this view of things, 1 we may, en perceive that ani- 
mals are born in order, and conſequently the Divine ageney 
influences or acts on them more immediately. The ſame wiſdom 
which has eonſtructed and arranged their various organs with ſo 
much art, that they may eoncur to one determinate end; direfts 
the animal towards this end. Hence it executes with preciſion 
| the works we ſo much admire: hence it ſeems to act as if it was 
capable of reaſoning. It is excited to all this by that ADORABLE 
MIND which has traged' out to every inſe(t it's little cirele, as he 
has marked out to each planet i it's proper orbit. When, therefore, 
we ſee an a inſet working: a nel, a N Ac. we ſhould view 
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u with reſp becauſe: v4 are bebolings ge behind. which 
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ie 40 ede bee ma eben er | 
the ultimate reſult of the principles of life, upon their organiza- 


tion, which correſponds to the part they are to att, in the grand 


machine of the world; they are, indeed, but ſmall parts, but N 


then theſe parts concur t6 produce ane general effect, by their 
being interwoven-with more important ones; fo chat the thread 
ſpun by a caterpillar has it's relations 0 the univenſe as well as 
the ring of Saturn? But how immenſe the n 


verſe is one whole, the thread of the Caterpillar will alſo; be 
connected with the worlds of Syrius. How great muſt that mand 


be which can comprehend this immenſe chain of various relations, 
and can perceive them all 16 reſolve-into! vx, unity anani- 


feſted in Jenovais IEsUB 1; It behoves us to remsin in 


e place 


that bas been allotted for us, from whence we cen only-diſcover | 
ſome links) of the chain. One day. we ſhall diſcover more, and 
lee things more diſtinctly: mean While we. may conſider theſe 


:eadinigs of the inſeft rave; which are fo. diverſibed and replete 
with: induſtry, as an agreeable ſpectacle that furniſhes us. 


leads us to the Author of the univerſe as it were by che thread of 
the caterpillat, and which makes us admire in the 


means, and in their tendeney ;t0 che lame end, the bande ap ; 
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.* Bonner 's — of Nature, 


amber of - parts, i 
which are interpoſed between this thread. and the ring of ature 5 
and between: SATURN. and the worlds of Svaws! If the uni- 


irh an 
inexhauſtible fource of real pleaſure, and uſeful inſtruction; that 


__ 
| 
i 
if 
7601 


| -i contrivances; and ſtupendous buildings, it will: be p ! 


do from the excellent paper deſcribing them, which! was written 


plagues. of both Indies, and are indeed e every way between the 
tropics ſo. deemed, from the vaſt damages they eauſe, and the 
loſſes which are experienced, in conſequence of their eating and 


totally deſtroyed by them, if not timely prevented; for nothing 


leſs hard than 1 tale can ee e u Salad 0 


| be preſ umed, from the fimilarity in their manner of living, which 
the moſt part on the ſurface of the ground; from hence their | 


galleries, which fy 97905 whenever n bg or plunder 


_ | MrenoScorao4D, Exgark; 
0 no inſefts abel the termites in theit winked economy; 


give the reader ſome account of them, which we are enabled to. ; 


by the late Mr. SO and: a in A ey Ny 
'F eee 150 the youre” AR OL ore OI 
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perforating wooden buildings, utenſils, furniture, Gd. which are 


They have been taken notice of by various travellers, in differ 
ent parts of the torrid zone; and indeed, where: numerous, as 

is the caſe in all equinoctial countries and iſlands that are not 
fully cultivated; if a perſon has not been invited: by curioſity; to 
obſerve them, he muſt have been very. fortunate; who, after a 
ſhort reſidence, has. not en eee to ĩt ha ins e w * 
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| Theſe inlet TOW os obtained” en name of n ants; it it hoy 


is in. large-commuyities; that erett very extraordinary neſts, for 
excurſions are made through ſubterraneous paſſages, or covered 
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induces hem to march above ground; and at a er diſtance 

from. their habitations, carry on à buſine! of depredation and de- 5 
ſtruction, ſcarce credible but to choſe who have ſeen it; but not- 
withſtanding they live in communities, and are like the ants om- 
nivorous, though like them at a certain period they are furniſhed 
with four wings, and emigrate or colonize at the ſame ſeaſon, | 
they are by. no means the ſame kind of inſe&s, nor does their . 

form correſpond with that ol ants in any one Rate. Pf their 
exiſtence, 


> * 


The terte reſemble the ants 6-4 in their provident; and 
diligent labour,. but ſurpaſs them, as well as the bees, waſ; ps. 
beavers, and all other animals, in che arts of building, as much as 

the Europeans excel the leaſt cultivated ſavages. It is more than, bh 

probable they excel them as much in ſagacity, and the arts of 
government; it is certain they ſhew. more ſubſtantial inſtances of 
their ingenuity and: induſtry. than any other animals; and do, in 
fact, lay up vaſt magazines of proviſions and other ſtores ; a de- 
gree of prudence, which has of late N been denied, ee 
without a to YE ants. 


1 N wo 


- The communities Gent * one 1 3 one e (oho ar are 0 
generally the common parents of the whole, or greater part of 
the reſt) and of three orders of inſes, apparently of very differ- : 
ent ſpecies, but really the ſame, which a ep er 
| commonwealths, or rather monarchies, | 9 — 


* 5 
$ in ? 
a0 — I 5 N 
© " © 23 


The great china ha 1 5 . ON or r heard of butt two of thels 
orders, has claſſed the genus erroneouſly.; 'L for he has placed it 
among the aptera, or miects, without wings ; ny the chief 

ies I order, N 


{ 
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order, chat is to ſay, che inſeR in it's perfet Nate, having four 


wings, without any Ring, it belongs to the ee in which 
claſs it will conltitate a new genes! of mol: SIRE AS wa 


| The different pecies of this genus ſable nigh other in forks 
in their manner of living, and in their good and bad qualities; 
but differ as much as birds in the manner of building their habi- 
| tations or neſts, and in the choice of the materials of which "OR 
I" them. | 
There are be winks which build v upon: the. farfave of the 
ground, or part above, and part beneath; and one or two ſpe⸗ 
cies, . more, that build on the ow or r branches 5 . 


- Of every ſpecies chere 2 are Atte onde; ; gr, the works ls | 
Teſts, which, for brevity, we ſhall generally call labourers; next 
tte fighting ones, or ſoldiers, which do no kind of labour; and 
laſt of all, the winged ones, or perfect inſects, which are male 
and female, and capable of propagation: theſe might very ap- 
poſitely be called the nobility, or gentry, for they neither labour, 
nor toil, nor fight, being quite incapable of either, and almoſt of 
ſelf-defence. Theſe only are capable of being elected kings or 
queens ; and nature has ſo ordered it, that they emigrate within 
a few weeks after they are elevated to this ſtate, and either elta- 
bliſh new kingdoms, ans wwe a r or ee. 


| The TERMES BELLICOSUS being the Junk lpecies is ob 
remarkable, and beſt known on the coaſt of Africa. It erects 
immenſe buildings of well-tempered clay, or earth, which-are 
contrived and finiſhed with ſuch art and ingenuity, that we are 


£ * 
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at à loſs to fo whether they. are moſt to be admired on has 
account, or for Ge enormous men, and Glidity. | 


The reaſon that 5 law: termites 4 5 pern moſt 1 | 
&s obvious; they not anly build larger and more curious neſts, 
but are alſo more numerous, and do infinitely more miſchief. to- 
mankind. When theſe inſeRts attack ſuch things as we would not 
wiſh to have injured, we muſt conſider them as moſt pernicious ; 
but when they are employed in deſtroying decayed. trees, and ſub- 
ſtances. which only incumber the ſurface of the earth, they may 
juſtly be ſuppoſed very uſeful ; and for the reaſon that they are 
in one ſenſe moſt pernicious, they are in the other moſt uſeſub 
In this reſpe& they reſemble very much the common flies, which LY 
are regarded by mankind in general as. ee. and hg e as: 
uſeleſs beings n creation, 1 f 7 


The neſts of this ſpecies are 01 numerous all e iland of 
Bananas, and the adjacent continent of Africa, that it is ſcarce 
poſſible to ſtand upon any open place, ſuch as a rice plantation, 
or other clear ſpot, where one of theſe buildings is not to be ſeen 
almoſt cloſe to each other. In ſome parts near Senegal, as men — 
tioned by M. Adanſon, their number, magnitude, and eloſeneſi 
of ſituation, make them 7 like the __ of 12 aatinen, 7 


| Theſe buildings: are uſually nnd hills, by: natives as . as. 
ſtrangers, from their out ward appearance, which is that of little 
hills, more or leſs conical, generally very much in the form of 


ſugar loaves, and about ten or twelve feet in perpend cular 
"FF" above the common ſurſace of _ n ; 


AT © 


A 


: 
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| Theſe hills continue quite bare until they" are fix or eight ket 
high; but-in time the dead barren'clay, of which they are com- 
poſed, becomes fertilized by the genial power of the elements in 
theſe prolific climates, and the addition of vegetable falts and 
other matters brought by the wind; and in the ſecond or third 
year, the hillock, if net over-ſhaded by trees, becomes like the 
reſt of the earth, almoſt covered with graſs and other plants; 
and in the dry ſeaſon; when the herbage i is burnt up' by-4 the eat 
of at fun, it is not much SUIS! a TY ogy Res 


% 


With 6 one of theſe building conſiſt of t two alt parts s he 
exterior and n interior. FR | | 


+ £ ; 3 n 
* 


The exterior is one ichn wel, in Abe manner of a Aoiiney 4 
and ſtrong enough to incloſe and ſhelter the interior from the 
viciſſitudes of the weather, and che inhabitants from the attacks 
of natural or accidental enemies. It is always, therefore, much 
ſtronger than the interior building, which is che habitable part, 
divided with a wonderful kind of regularity and contrivance into 
an amazing number of apartments, for the reſidence of the king 
and queen, and the nurſing of their numerous progeny; or for 
magazines, which are mag e well Hed! with. ee and 
proviſions. 1-201 
| Theſe hills make their firſt! appearance above ground by a 
little turret or two, in the ſhape of ſugar loaves, which are run a 
foot high, or more; bon after, at ſome little diſtance, while the 
former are increaſing i in height and ſize, they raiſe others, and ſo 
go on increaſing the number, and widening them at the baſe, till 


their works below are covered with theſe turrets, which they 
always 


f / 
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always raiſe the higheſt and largeſt i in the midi and 1b filling 
up the intervals Wb e TI en wen as it were into 
one n 15 3 5 on PI $. A 1 <7 


« U 3 0 
"00; 
f. 

EO . 


They are not very curious or nk abou theſe tatrew, > wap 
in making them very ſolid and ſtrong; ; and when, by the junction 
of them, the dome is completed, for which purpoſe the turrets 
anſwer as ſcaffolds, they take away the middle ones entirely, en · 
cept the tops, (which joined together make the crown of the 
cupola) and apply the clay to the building of the works within, 
or to eretting freſh turrets for the purpoſe of railing the hillock 
ſtill higher; ſo that no doubt ſome part of the EN ORR a 
times, like the boards and polts of a maſon's ſcaffold. 


The outward ſhell, or dome, is rot only of uſe ne 
ſupport the interior buildings from external violence, and the 
heavy rains, but to collect and preſerve a regular degree of genial 
warmth and moiſture, which ſeems very neceſſary for W 
the 885 and n che n ones. 


— 


The royal Asses which, on account t of W 
for, and occupied by the king and queen, appears to be, in tir 
opinion of this little people, of the moſt conſequence, being 
always ſituated as near the center of the interior building as 
poſſible, and generally about the height of the common ſurface 
of the ground, at a pace or two from tha hillonk; it is always 
nearly in the ſhape of half an egg, or an ee ee e eu 
may be FE" to repreſent a . 8 
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In the infant ſtate of the colony; it is not bons an inch, or 
' thereabouts, in length; but in. time will be increaſed to ſix. or 
eight inches, or more, in the clear, being always in proportion 
to the ſize of the queen, who, increaſing in bulk as in age, at 
9 requires a chamber * ſuch eee, IT ND 


The Wert is perleclly Hrloveſtaly indy 8 killooks, 8 
times an ineh thick and upward· of ſolid clay the roof pt which | 
is one ſolid and -welk-turned oval arch, is generally of about ti 
ſame ſolidity, but in ſome places it is not a quarter of an inch 5 
thiek; this is on the ſides where it joins the floor, and where the 
doors or entrances are made e e at rrur Fl 
diſtances from each other. 1G Hoe e 


8 


Theſe entrances. will. not bale any- aniinal hint ue 
ſoldiers orlabourers; ſo: that the king, and the queen (who is, when 
full grown, a thouſand times the Fe of a em can never 
poſſibly go out. 55 tete 


The royal 5 i in e killock, 1s routed Aby an 
innumerable quantity of others; of different ſizes, ſhapes; and 
dimenſions; but all of them arched in one way or i: ſome 
times circular, and A e or e 7 


Theſe either open i into each other, or W ber paſſages 

as wide, and being always empty, are evidently made 1 the 

ſoldiers and. attendants; of whom, it will ſoon area 
numbers are e neceſſary, and of courke. . in _ Ns 


; 7 


The 


the e are eee of clay, PO” ae Vs 


proviſions, which to the naked eye ſeem. to conkit jr) the raſpings 


of wood and plants, which the-termites de oy, but are found in 
the microſcope to be principally. the gums or infpiſſated j Juices. of 
the in little maſſes, ſome of which 


OTE 


plants. Theſe are thrown togethe 

are finer than others, and reſemble the ſugar about preſerved 
fruits; others are like tears of gum, one quite tranſparent, ano- 
ther like.amber; a brown, 22 a; er N nooks, . Leh we 
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Theſe ma . are tage wo. the nurſeries, d are 
buildings totally different from the reſt of the apartments; for 


theſe are compoſed entirely of wooden materials, ſeemingly joined 


together with gums. , They are called nurſeries becauſe, they. are 


invariably, occupied by the eggs and young ones, which appear at 
firſt in the ſhape of labourers, but white as ſnow. 4 Theſe build- 
ings are exceedingly compact, and divided into many yery ſmall 
irregular-ſhaped chambers, not one of which is to be found of 
half an inch in width ; they are placed all wand the royal apart 
ments and as near as rait to . N 


„ 
* 


, * s S- 1 
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_—_— all Hl ng inn ſlate, wy N 


* 


| are cloſe to 


the royal chamber; but as in proceſs of time the queen enlarges, , 


it is neceſſary to enlarge. the chamber for. her „„ ; 
and as ſhe then lays a greater, number of eggs, and requires a 
oreater number of attendants, ſo i it is neceſſary. to enlarge and in- 
creaſe the number of the adjacent apartments; for whic which purpoſe, 
the ſmall — which are, firſt built, are taken. to pieces, 
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;ebuilt a litls Rirther off a ſize bigger, and the number of f few 
increaſed at the fame ume. N 


2 7 Wi a * 3 


Thus ey wndawathy ARR Mio apartments, Nb wo x 


Z repair, or re- build, according to their wants, with a degree of 
ſagacity, regularity, and 2 not even raed wil other 
kind or Ny" or _ Ty . 1 
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The Series are :ncloſed' in cer ay; me thi 


eontain the proviſions, but much larger. In the early ſlate of the 


neſt they are not bigger than an hazel-nnt, but i in n . are 
often as large a as dr head x6 a 1 old. 050 8 

The apoſti of the interior parts of theſe Hills is e 
alike, except when ſome inſurmountable obſtaele prevents; for 


inſtance, when the king and queen have been firſt lodged near 


the foot of a rock, or of a tree, they are certainly built out of the 


uſual form, otherwiſe pretty 2885 TG to the OR 


plan. . a 


The royal chamber is fitnated at about a lever w. th the ſurface 
of the ground, at an equal diſtance from all the ſides of the build- 
ing, and directly under the apex of the hill It is en all ſides, 


both above and below, ſurrounded by what may be called the 
royal apartments, which have only labourers and folc 


them, and can be intended for no other purpoſe than for theſb to 


wait in, either to guard or ſerve their common father and mother, 
on whoſe lafety depends: the happineſs, and, according to the 
negroes, even che W of we” 11 9 arid SAINT 


4 


| Theſe © | 


| 


fide. Here the nurſeries and- 


mes of proviſions begin, and 


being ſeparated by ſmall empty chambers and galleries, which go 


round them, or communicate from one to the other, are continued 
on all ſides to the outward ſhell, and reach up within it two-thirds 
or three-fourths of it's height, leaving an open area in the middle 


under the Ss, which very much reſembles the nave of an old 
cathedral; this is ſurrounded by three or four very large gothic- 
xes two or three feet high next 


ſhaped arches, which are ſometi 
the front of the area, but diminiſh very rapidly as they recede 
from thenee, like the arc 


| All theſe che 


interior large arches prevent them falling into the center, and 
keep the ee dhe e we "_ 
outſide. 5 $9 


PI : 
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There are, comparatively ſpeakir 


genial warmth into the n the 5 e Wolle. 


TD: 


The interior 1 or r allemblage of urſeries 3 


&c. has a flattiſn top, or roof, without- any perforation, which 


would keep the apartments below di, in caſe through accident 


the dome ſhould receive any 1 wie hc and let in water; and it is 
never exactly flat and uni 


it by building more chambers and n KO that the "_ 
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dente compoſe an intricase labyrinth, which ex- 
e from the royal chamber on every 


rehes of aiſles in perfpeRtive, and are ſoon | 
loſt amon g the inntrgieruble chambers a n behind them. 


iber. ud che Fele een eee 
being arched, they help to ſupport one another ; and while the 


"FOO them on the 


| z, few openings into the great 
area, and they for the moſt part ſeem intended only to admit that 


y are always adding to 
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by ſome ſhort way, into the fubterr; | 
under the loweſt apartments in the hill, in various directions, and 


ges? MrcroScoricat) Ess ars. 


or corn dn between the future arched apartments, dene the 


pinnacles upon the fronts of ſome old buildings, and demand ; 
particular notice, as affording one proof that for the moſt part 


the inſets e their ene and do n not e them whit 1 


5 vation. | | | ; * ; *4 ; 7 ; LON IM 1 18 2 , £: 8 5 f . 
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The area has allo a flattiſh Box, which His. over PS: 18555 
Wl but ſometimes a. good height above it, ares nurſeries 
and magazines between. It is likewiſe Water-proof, and con- 
trived ſo as to let the water off, if it ſnould get in and run over, 


weous paſſages; which run 


are of an aſtoniſhing ſize, being wider han the bore of a great 
cannon. There is an account of one that was mentary | 11 


was as perfetly eylingriinl, 1 thir a r ben eee 


E 


- Theſe e e or . are e lined very / thick 
with the ſame kind of clay of which the bill is compoſed, and 
aſcend the inſide of the outward ſhell in a ſpiral manner; and 
winding round the whole building up to the top, interſect each 
other at different heights, opening either immediately into the 
dome in various places, and into the interior building, the new 


turrets, &c. or communicating thereto by other galleries of 


diffe rent bores or dare Lider circular or en 5 


. 


Fo 1 


From every 1 of thats Fel he ag are various Ill pipes 


or galleries, leading o different parts of the building; under 
ground there are a great many which lead downward, by ſloping 
deſcents three and four feet perpendicr ular among the gravel, fr on 


whence the labouring termites cull the finer parts, which b. ot 
wor | 


— 


ings, except their nurſeries, are 


worked up in their mouths to che 8 of mortar; becomes 
that ſolid clay, or ſtone, of which their hills and all their build- 


Other — again aſcend a and lead out horizontally 90 erery 
ſide, and are carried under ground near to. the ſurface, a vaſt 


diſtance: for if you deſtroy all tha neſts within one h 


yards of your houſe, the inhabitants of thoſe which are left . 


woleſted farther off, will nee carry' on their ſubterrane ; 


by ap and mine, aa a great miſchief if 
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neceſſity for the galleries under the hills being 


forth or returning upon any buſineſs Whatever, 


* 

- 

1 
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the great thoroughfares for. all the labourers and 


„ eee ebe it Bs tans 5 is a bh off 
thus large, ; 


clay, wood, water, or proviſions ; and. they are certainly, well. 


calculated for the- purpoſes to. Which 
ſpiral ſlope which is given them; for if 


ey are applied, by the 
were perpendicular, 


the labourers would not be able to carry on their building wich. 


ſo much facility, as they aſcend a perpendicu! 
and the ſoldiers can ſcarce do it at all. It is. c 
ſometimes a road like a ledge is 3 on the 
of any part of the building within their hill, whigh 
upper ſurface, and half an inch wide, and aſcends 
a ſtair-caſe,, or like thoſe roads which. are cut. on the: fdes. 1 
and: mountains, that would otherwiſe b 


* 
ö * gf 
4 \ — 
1 , * 9 as 
1 1 i P HF $4 4 : 2 
7 N * — & 3 + * . _ 4 J 
- * 2 T — 
L — i * 
I” 
7 25 
q * 
1 — 
& 
| he 
. 
- 
- 
* 
* J 
— * 
— 
= 
: - 
* — 
7 — 
. 
« 
* 
_ 
- LA * .* 
> 
* = 
* 
— 
* 
F : * 
; i 
es £ 
£ * t 
F * . 
: 
- 
P 
* <a 
* 
1 . v 
* 5 
* " x 4 1 
» P x - 
5 ; „ 
3 . 1 
- 
Y 4 


— * 


- » Jo. 0 
2 —.— 


; * — = == 1 = 
— + — bd — = 2 — - — — po = — 
— r = D — —— — 2 = — 
4 ps — — 2 
8 w * 1 —— — - — — — 
—— Pa - — — = — Aa. - _ - * * 
> —_— 2 Xx x 25 - 
— 3 4 — 2. — — — 
mh os > — — ho - 


— — 


8 


304 Micxescoric A Ess avs. 


and Gmillar contrivances, they travel with "_ OP] to Dy 


interior * 


5 


Having given ſome idea of the neſts, we now proceed to give 


a more particular account of the inſets themſelves, which will 
be exceedingly neceſſary to a tolerable acquaintance with their 
economy and management, their manner of building, fighting, 


and marching, and to a more particular account of their uſes in 


the creation, and of the vaſt miſchief they. cauſe to mankind, 
There are of every ſpecies of termites three orders; of theſe 
orders the working inſects, or labourers, are always the moſt 


numerous; in the TERMES BELLICOSUS there feem to be. at the 


leaſt one hundred labourers to one of the fighting inſects, or ſol. 


-diers.' They are in this ſtate about one-fourth of an inch long, 
and twenty-five of them weigh about a grain, ſo that they are not 


fo large as ſome of our ants; from their external habit and fond - 
neſs for wood, they have been very expreſſwely called wood · lice 


| by ſome people, and the whole genus has been known by that 


name, particularly among the French. They reſemble them, i 


is true, very much at a diſtance; they run as faſt, or faſter, than 


any other inſect of their 28 05 are een e about 
Heir affairs. | 


* 


— — 


"The ſecond 1 or ſoldiers have a very Jifforent n 
| 9 the labourers, and have been by ſome authors ſu 2 to 


be the males, and the former neuters; but they are, in fact, the 
fame inſects as the foregoing, only they have undergone a change 
of form, and approached one degree nearer to the perſect ſtate. 
They are now much larger, being half an inch long, and equal 
in bulk to en of che labourers, There is now, hkewnle, 2 


6 0 


be 


"+ A 


moſt ad e we W of the head and ol 
for in the former ſlate the mouth is evidently calculated for gaaw- 
ing and holding bodies; but in this ſtate, the jaws being ſhaped 
| juſt like two very ſharp awls a little jagged, they are incapable of 
any thing but piercing or wounding, for which purpoſes they are 
very effectual, being as hard as a crab's claw, and placed in a 
ſtrong bord head, which is of a nut · brown colour, and larger 
chan all the reſt of the body together, which ſeems to labour un- 
der great difficulty in carrying it: on which account, 2 
the I is e of n up W ee, 


be third 5 or i auen in it's Do ſtate, varies it's ry ons 


abdomen, differ 
almoſt entirely from the ſame parts in the labourers and ſoldiers ; 


ſtill more than ever; the head, thorax, and 


and belides Fes the ure is now furniſhed with four | fi 


gration, to wing it's way in 1 of a new 0 
it differs ſo much from it's form and appearance. 
ſtates, that it has never been ſuppoſed to be the 


by thoſe who have ſeen it in the ſame neſt ; and eee eſs have. 


diſtruſted the evidence of their ſenſes. It was ſo long 
Smeathman met with them in the neſts, that he d 


without finding one winged one; for thoſe are to be 
juſt before the commencement of the rainy ſeaſon, 
dergo the laſt change, which is 


Add to this, they ſometimes Abenden an ouwwand part, of their 


building, the community being diminiſhed by ſon 


is unknown; ſometimes different f pecies of the rep! ant (formica) 5 


Pp poſſeſs 


o * „ 


formation which was given him by the natives, that; po 7 
belonged to the ſame family : indeed, you may open twenty n neſts. 
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| thirty labourers; or two ſoldiers. They are now. alſo. 


poſſeß themſelves 657 force of a lodgment, and fo are frequentty 
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diſlodged from the ſame neſt, and taken for the ſame kind of. 


inſects. This is often the caſe with the neſts of the ſmallet ſpe- 


. 


100 cies, which are frequently totally abandoned by che termites, and 
ü completely inhabited by different ſpecies. of ants, cockroaches, 


fcolopendre, {corpions, and other vermin fond of obſcure re "IM e. 222 


n Mee different e of their Niners buildings. - 


5 # 


'In the winged FIRE they th bat al math Altered their: r few » 


0 as form. Their bodies now meaſure between ſix and feven- 


tenths of an inch.in length, and their wings above two inches 


and a half from tip to tip, and they are equal in bulk to about 


with two large eyes placed on each ſide of the head, and yer 
conſpi picuous; if they have any before, they are not eaſily to be 
diſtinguiſhed. Probably, in the two firſt ſtates, their eyes, if they 


have any, may be ſmall like thoſe of moles; for as they live like 


theſe animals always under ground, they have as little 


5 for theſe organs, and it is not to be wondered. at that we do not 


diſcover them; but the caſe is much altered: when they arrive at 
the winged ſtate, in which they are to roam, though but for 


few hours, through che wide air, and explore new and diſtant 
regiens. In this form che animal comes abroad during, or ſoon 


Aatter, the firſt tornado, which at the latter end of the dry ſeaſon 
proclaims the approach of the enſuing rains, and. ſeldom Waits for 
a ſecond or third ſhower; if the: firſt, as is generally the caſe, 


3 


happens i in the night} and brings much wet after it, the quantities - 


chat are to be found the next morning all over the ſurface of the 


N earth, but partieularly en the Waters, is aſtoniſhing; ; for their | 


vings are n Wenn to carty them a few n K in n l 


enen kinds of ants, birds, 
ie hunt for them, 
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They are now become, from one of 
and rapacious, from one of 


and er dragging theſe annual 
different neſts. I is wonderful that a 


ever, 
inſets if bee e 

ground under their n da 
tures immedi 
able to their 
trance, la 
Out, but mu. 
of; and when 


— J 8 _—— 


> 


bates a ED 1 8 
2 — „ DE. 1 F 
— OY r rr 
DE” — IL . NETS: 


— te nn 


_ — — 
- — —— —ꝛ —-—¼.ũ0 
. 


— 4, 
3 
— 2 


82 = to £ 
ay 2 A IE Y 4 


3 «8 
— * —— 


- = = 1 
— - -2 1 


„ $4 — —— 


i" 
1 . 
I ; 
* 1 


—— — — 
— oY i _ 


- l 

— RT ” TE RITIT 

en bunt poem - 8 
— « 


= — f— — —— — 
3 = 1 8 * - 
_— —_— - o 


EEE 
—— 


* — — 


wy _ 4 £0096: *% ta 2k, . Jae 
— . —A—- —— 


e 
n 28 * 
0 8 EE 
ite. 


"LIT: 2 
_— 


> 
ts - gen, + 


err 


1 3 E EY i - <> — Þ * a _ $f nnd, I nog ==" : ; . : X 
wrt nr —— as — POE oe a — . —— — = — — hm — — D 
_ — oy” — 5 3 — I 3 2 "Dy" ow "4 . 
q SES 
* S „ 2 * 3 * X * N 1 4 


"ID ” + 
— —ͤ—ũ—E4—ͤe ¹ Uli —ñ— — — = — — me. 
* 2 
i 


they are never larger fo that, of cot; the voluntary ſubjefty 
charge themſelves with the taſk of providmg for the offspring of 


R in the queen, to which we know nothing ſimilar, excep 
the PULEX PENETRANS of LIxN us, the J1GGER of: the 
Weſt-Indies, and in the different ſpecies of coccus COCHINEAL 
The abdomen of this female begins gradually to extend and en · 
large to ſuch an enormous ſize, that an old queen will have it 
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their ſovereigns, as well as to work and to fight for them, until p 


they ſhall have raifed a Frege w at n of offs the 5 


taſk with them. 
90 


The buſinef of profjigutiont, Mee dene commences; and 


the labourers having conſtructed a fmall wooden nen as ** 


fore deſcribed, carry the eggs and lodge them the 
wa can obtain hems from the . . 


Wa. , 


„ 
7 * 
. 
* : $ * 
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* oo 's 


About this time a \ ob cette Gage b to tak 


increaſed ſo as to be fifteen hundred or two thouſand times the 
bulk of the reſt of her body, and twenty or thirty thouſand times 


the bulk of a labourer ; the ſkin between the ſegments of the ab- 
- domen extends in every direction, and at laſt the ſegments are 


removed to half an inch diſtance from each other, though at firſt 
the length of the whole abdomen is not above half an inch. They 
preſerve their dark-brown colour, and the upper part of the ab- 
domen is marked with a regular ſeries of brown bars, from the 
thorax to the poſterior part of the abdomen, while the intervals 
between them are covered with a thin, delicate, tranſſ parent ſkin, 
and appear of a fine cream colour, a little ſhaded by the dark 
colour of the inteſtines and watery fluid ſeen here and there be- 


| benen It is ſup rain that che animal IS upwards" of two years 
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they have ſometimes "oth found of near twice that ſſee. | 
abdomen is now of an irre ng ſhape, being contracted 
by the muſcles of every and is become one vaſt matrix 
full of eggs, which make long eircumvol 


merable quantity of very minute veſſels, that « circulate round the 1 


manner, which would exerciſe the inge- be, 
nuity of a ſkilful; niſt to diſſect and develope. This ſing 30 
matrix is not mo Te remarkable for it's ring extenſion and fize, = | 
ſembles the undukting'of - — 


waves, owes continues 7 without any apparent effort of e 
the animal; ſo that one part or other alternately is riſing and 

ſinking in perpetual ſucceſſion, and the matrix ſeems never at 5 
reſt, but is always protruding eggs to the amount, as have been 


frequently counted in old queens, of fixty in a minute; or eighty | 


thouſand and upwards 1 in one day of twenty 1 
adjacent, a ſufficient number in waiting). and ca ” | 
nurſeries, which in a great neft may ſome of them be four or five. 
feet diſtant in a | 5 
their wed 
are bi to milt for Pan Pony 2 take their ſhare of the labours 98 1 
of the community. The foregoing '1 is an accurate deſerip 116 . 
account of the termes bellicoſus, or ſpecies that builds the lage 
neſts, in it's di erent nee JT ee H dt 0 > fe at 15 1 
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Thoſe which build either the vooſed turrets, or de neſts in the F 
trees, ſeem, i in moſt inſtances, to have, a a 
them, both i in their form and economy, - going t 
changes from the egg to the, winged ſtate. (The queens alſo in. 
creaſe; to a great ſize when compared with cds lab WP but 5 
very ſhort of thoſe queens before deſcribed, The large reſt ar 
from about an inch to an inch and a- half long, and not much 
thicker than a common quill. There is the ſame. kind of peri 8 
taltic motion in the abdomen, but in a much bf aller degree 
and as the animal is incapable of moving from her place, he 1 
eggs, no doubt, are carried to the different cells by the labourer 3 
NY reared witty: a care fimilar to that which 15 F in the 
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nd ee far theſe different, FRO thay the work orking * 
id the fighting inſets never expoſe themſelves to the 
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* bows 
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| baut either travel under ground, or within ſuch trees and ſub | 

| ſtances as they deſtroy; except, indeed, when: they. cannpt pro- 

| ceed by their latent paſſages, and find it convenient or necellai 

= to ſearch for plunder above ground: in that caſe they make pipes 
== 5 of that material with which, they build their neſts. The larger 

4 15 | fort uſe the red clay; ; the turret builders uſe the black clay; and 
thoſe which build in the trees We Lag love h neou ſubſtance 
of which their neſls are eee D 13.5 965 
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[ The t termites, except 3 e are ee folk, and 
covered with a very thin and delicate {kin ; being blind, they are 
3 no match on open ground for the ants, who can ſee, and are al 
1 7 of them covered with a ſtrong horny ſhell not eaſily penn and 
| | are of yon bold, active, and rapacious. 
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the various ſpecies of the 
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length ſeem” 10 give up the p i} vf 
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| them; ſometimes « endig. the; palm- tree leaves and 


do dem) the rattan, or other rynning plant, which is via aca 
cord to tie the various parts of the roof together, and that to the 


mean time, the poſts will be 1 


been bored er Wr orms which 


— 


While ſome are/employed in gutting the poſts, others alfend 
from them, entering a rakier, or ſome other part of. ns dof, If 
they once find the thatch, which ſeems, to be a fa 


they ſoon bring u p wet clay. ond build, their pipes, or galleries, | 


1008, as long as Jt will mm 
ranch Fd 


„and perhaps (for variety ſeems v 


poſts which. ape u, hay! with. the Miles. of Spur J 


and to barrow: ihwmough) it, hut yer) 7 0 on 1 houſe; by - 
weakening the faſtenings and expoling'3 it 10 Ea Dd 


full of holes as that timber in the boch 0 


che fibrous 2 =? d ha pars 


1 


- Theſe nota are not chil wits; in ceftroying th Ys en 
wainſcotting, and other fixtures of an houſe, than the houſe 
itſelf. They are continually piercing and boring in all « directi 


and ſometimes go out of che broadſide of one poſt into that of 
another adjoining to it; but they prefer and always deſtroy the 
ſofter ſubſtances the firſt, and are particularly fond of pine and 
fir- boards, which they excavate and carry away with wonderful | 
| diſpatch and aſtoniſhing cunning: for, except a ſhelf has ſome- 


thing ſtanding upon it, as a book, or any thing elſe which may 
tempt them, they will not perforate the ſurface, but artfully pre- 


ſerve it quite whole, and eat away all the inſide, except a few 
- -abres, which boeely keep the two ſides connected Rene ſo 
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a tent, under which they live, untill they have conſumed the. 65 
rounding | herbs. They then Wong rea! 5 and 9 theit | 
eaten a more fruitful ſpot.'” e Myles Ar weis en ei 


N f 8 / 75 at N * 
i # 4 1 . 8 > $4 


\ Map locate erbt all their > Men cities ny f. for a certain 
period. Thoſe who live together proceed from the fame moth 
who depoſited the eggs: near each other, or rather laid chem in a 
heap, forming as it were a- kind of neſt. Theſe are gerierally 
hatched in the fame day, and ye together, conſtituting a new 
ſpecies of republic, in which all are brethren. They often amount 
to near ſix hundred in a family, though they are ws? to be 
found-with only about two hundred. Of theſe ſoci caterpillars 

there are ſome ſpecies 1 which never quit the | ociety, while they are 


in a larva ate; even placing the <hryſalls c clole together. There 
are other kinds who allociate only for a 25 period. 5 40 8 x 
Ar ole the vaſt variety of inſects wich inhabi the wy it ere 
is a ſpecies of caterpillar which live ſeparate till they! arrive at 5 
eertain age: they then aſſemble together, and do not quit each 
other till they attain their perfect ſtate. As the number Which 
are thus alſembled, ; is conſiderable, the neſt is is alſo very, large. 
They! remain in- doors during the day, not leaving their habita- 
don ti till fun. ſet. When they go out, one of che body precedes the 
reſt as a chief, Whom 1557 regularly follow; when the leader 
ä ſtops, the reſt do the ſame, and Wait till it goes on again, before 
they recommence their march. The firſt fle generally conſiſts of. 
a ſingle caterpillar, which are ſucceeded by a double file, theſe 
6d three im a row, 3 are chen falle wed by, files © of fie, an dſo 
They keez p exceeding . cloſe to. each. other, not leaving an 
we either between the ranks, or thoſe ; in each rank; all ad 
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| This mode is. lll are full>grown, when each 2 


firſt 1050 n way, pry 
after the firſt; and and ſo on with: t the teſt. All chele 
form by degrees a ſmall tining ink; e bade pat; 10 
theſe paths meet at che neſt. . To be fully 
ufe of theſe threads, let am one but break the:continuation of 
them in ſome place or other, and de ſhall ſee the, 
lars turn 1 
aa ala ge d 265 af 10 n -8lt 
the habits of theſe, as well as man ther miles} — 
to the laborious and inte of M. de 
Happy if he ſhoüld, ke N: de Ger, 
follow the ſteps of 1 
a conn La new. 
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murabers en the lame tree or plant; ; but then as "thay: "02-9 


ſolitary; ; but there are others who ſeem ſtill more index 


| theſe tie the leaves together, is far ſarpalled 
who fold and bend one part of: | } 


| motion C 


both in length and firength, to the nature. of the: 


. dent more e more in entern as: th mp aper es 
threads; whenthe laſt thread that was ff 1 


316 e | Mieses cor 1c Ear. 
Different ſpecies of caterpillars are often to be & 


have no connection with each c and the actions ofthe. one 
Ie: no influence on the other, they may. be conſiders 


each other, and greater friends to ſolitude, conſtructing a lodg- 
ing, formed of leaves tied together with conſiderable ingei 
in which they live as in a hermitage- The operation 80 A 


> leaf till it meets 955 0 ot 
Theſe are again exceeded by thoſe who rolb the leaves which they | 
inhabit. . For this purpoſe, the caterpillar chſes a. part of a; leaf 4 
which it finds in ſome degree bent: here it eſtabliſhes. it's abode; 
and begins it's work, moving the head with great 10 
a curved line, or rather | vibrating it like a e the mill. 
dle of the body being the center on Which it moves. 
*the head a thread is ſpun, and fixed to that par 6 
which the head ſeems to be applied The chreads are extended 
from the bent to the flat part of the leaf, being always acjulted, 
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preceded it was looſe and floating in the * To: effect this, the 
caterpillar, after it has fixed a thread to the two edges of the leaf 
6 before it Fin another) draws it towards itlelf by the n 


towards ieſelf, and 
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and all the various 
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and fix fore feet, "ig covered: Over with a thin tender. ſkin; _ 
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The kde of the ic pitt ware live in Merle enied ith Y 


Fifi building, which are formed of a variety of materials, that 


they train after them in the water Wherever they go. Theſe caſes 


are generally cylindricaly and open at both ends; the inſide is 


lined with filk ſpun by this larva; the outſide formed of different 
fübſtances, as bits of reed, ſtone,” g ;ravel, and ſome entifely of 

ſmall ſhells, &c. which they arrange and manage with ſingular 
dexterity. They never quit this eaſe. When they walk they _ 
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ne after them. . 


' | Having Hed in the water for lame dne they 1 


ap the two dend of the” cal with bars of: blk, by dbech is * 
ſecured from the attacks of it's enemies; and at the Wr m_— 
there is is a fiee Fn ah the water, Wich is ere. e 


commences, ; und is Joh comple SG.. | 
ne 5d. oe veil aounaiiou os Mb; nt : % t K 
We ſhall Gelb wete ſpecimens of the induſtry & inſects with an 
va of the tinea. The 


greateſt part of the body of theſe little creatures; except the 


ical, and lodged in a uibe which is 
open at both ends.” Soon after they are born they begin to cover | 
themſelves, and are, therefore, 1 ſeldom to be Wund but in der 
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colour of the cloth; of 
i paſſes over a 
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to a more Perfect Rate.” | 
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Mr. Stillingfleet. Many are apt to treat with contempt any 
man whom they ſee em ployed i in poring wur n mols, or examin- 


1 9 


6 8 ö 5 5 i | : | \ 5 Fs D's y in at 


Ir ION N 
* 


4 , * 


1 
ns 
+5 
3 
* 


* plea 


r 


— 


. 


AGE. 


yy 


wening T 


4 
— © _ 
. wy. ”- A 
- V mes 0 * 
PEP ea x I anc 


CY 


1 
7 iz 
7 
k ; x 
FR [ 


— 


— 0 W 2 3 * 9 4 EP * 1 * SOT: "44*. ia IW * vWF 
* 4 . K" 5 * - 7 * 14 * / 9 * N 7 * s FIN * 
4 - S » 9 7 N % / 15 * F $9 r Sq OP y l 
2 1 [ * F 3. * % * 1 1 $ <6. 8-4 3 * 1 
7 * * - ty 4 0 1 s K 4 v4 S iP 
* 8 Cy * 1 5 3 J e * 4 
io 1 * . 4 ” FO 1 1 . * 7 55 3 * 7 
, 1 : * —— ; 5 * * 
: ; 4 4 % * 
* - 
4 — 7 
64 „ E 
4 * A — S 
— 


1CROSCOPICAL E854v8. 


get et e a to trace the cxconomy. of nature th -ough. the 
Caller a8 well Lag errk n 15 


2 ſupreme ar 


wg that ſtudies, which ſeem upon a Night view to be quite 
uſeleſs, may 1n the end appear to be of no ſmall importance to 


ſciences, we muſt be convind 
of Sale nature. 
e this 
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"ok. 3 Mk co am Ws | 10 ; 
or other always ac ue to mankind from 
are born to obſerve and record what. per 
uſeleſs; but yet of great 1 aportance t 
goes a ſtep. farther, ſtill as uſelet to him an 
thus by degrees, till at laſt one of a ſuperior 
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found out a guide f 1 mariners on the ocean, 
no ſcience, however ſ 1d 
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however wonderful it's concluſions, wok ever have arrived at. 
It was mere curioſity that put Sir Thomas Millington upon ex- 


amining the minute parts of Howersz but his diſcoveries have 


produced the moſt —_— and moſt uſeful ſyltem. of 
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“Other inſtances might be produced to  prove,t mm bare | 
in one age is the ſource of the gre: 
what has frequently been ſaid of chymilts, may be „ to: . 
every other kind of vertuoſi. They hunt, perhaps, aſter 
chimeras and impoſſibilities; they find ſomething: really. valuable 
by the bye. We are but inſtruments under the Supreme Dir 
and do not ſo much as know, in many cafes, what is 'of molt 
importance for us to ſearch ales but we may be ſute' of one 


thing, viz. that if we ſtudy and follow nature, whatever paths 


are led into; we-ſhall at laſt arrive at ſomething valuable to. our- 


ſelves and others, but of what kind ve muſt be content. to: 
remain Ignorant.” WOO, oe 3/7007 eee e, 
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vile in appearance, 
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; to every one ho ande only the mal po rtion of the anatomy 


of the caterpillar here exhibited, which i is extracted from the won 
derful work of Mr. Lyonet, entitled “ Traite Anatomique de la 
Chenille qui ronge le Bois de Saule, to chic the reader muſt be 
referred for a more ample aceount of the ſtructure of this animal; 
by - © _ .” enough vill be given here to convince. every one of the p power 
| 1 and uſe of microſcopic glaſſes in, the diſplay of the wonders. of 
Te ” creation ; enough will be introduced, to prove; to the reader. that 
it 18 not matters of magnitude which only engage the attention c or 
art of the Al mighty, e he delights to be elaborate on tlie minute 
neſſes and minims of frature to open his immenſity, as it were, 
within a ſpeck; to laviſh his {kill and) ornaments on .inſeQts'and 
| butterflies ; and to inform ants and bees with better ſagacity and 
ſcience than the moſt laboured ſyſtems | of human bey can 
- ephilit. | For the littletiefles of our Goch are e gieat beyond con- 
ce ng and While the Univerſe cannot contain him, ay widen 
0 and might, his goodneſs and glory, and the fulneſs of his infinity, 
are entire, a and dil played. through ev ery point of befke Nur * 
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| . No little when from 9116. tat ONE it flows, | CE SORRY he 
Where ons, and only one, "is is truly GREAT! 2 igt, 
All equidiſtant, or alike all near,” SH, 20 n 


Ĩ be reptile minim, or the rolling le, xl; ee 
| | Alike minutely; great, or greatly E, To 25d e ali 
5 | BS 3 "Ih form finite, INFINITUDE expreſs; EOF ROY RON 


WO: . Expreſs the ſeal of CHARACTER” DIVINE; #326 I 33 l 
# | And 205 thro” HIS IN FORMING RADIANCE SHINE. 
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inſeR, like every other caterpil lar, Proc 


ſmall, they are generally to be met with under the bark of the 
tree to which the eggs were e fixed; a humid c oozing from the hole 
they have made to get under the bark, 

h for them; it i 


to- 


time it moults; we ma 


but as it is almoſt 1 yah to. raiſe 
not eaſy to 1 
their ſkin; if we are to judge of 


lerence in ſize between the, new born and full ; 


and if we compare theſe with the increaſe of the 
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oltener thin the general) ity of caterpillars, that is, more chan | 
four, five, or fix times, for ſome N been FORTE to > roy ; 
above nine times. „„ . 


Wie 1205 already taken notice py; theſe Ai in dork 1 
chapter. The caterpillar generally faſts for ſome days previous 
io the moulting, the flefhy and other! interior parts of the head 

are then detached from the old ſkull, and retire as it were within 
the. neck; it is ſoon however cloathed with pieces ſimilar to thoſe 
it has abandoned, only larger and at firſt very ſoft. When the 
new ſkin and the other parts are formed, the old ſkin i is to be 
opened, and all the members withdrawn from it, an operation 
naturally difficult, bat which muſt be rendered n more ſo from the 
ſoft and weak ſtate of the little creature at that time. The eater 
plac 1s —_ much wan 1 0 the . 


It Ae from ih experiments of M. Lyons the ink cater: 
Pillar generally pafſes two winters at leaſt, if not three, before i 
aſſumes the pupa ſtate, but then it neither acts nor eats in the 
winter, forming at the approach of this ſeaſon a little caſe or 
habitation, the inſide of which is lined with filk, and the ourfide 
covered with fmall pieces of wood like fine ſaw-tuſt : incloſed in 
this it waits the return of ſpring. They are fometimes tine 
inches and an half Jong when full grown, the ſmalleſt about two 

inches. The fize which they attain is very great, if compared 
with that of the new born caterpillar, which does not exceed one 
twelfth of an inch, an increaſe i in e much en . 
of the larger animals. 
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the month of May: 5 


It rity prepares for the pupa tel 
it's firſt care being tofind a hole in the tree ſufficient to give WP: 
to the moth: and if it finds none proper for the purpoſe, it 

makes one equal in ſize to the future pupa. The hole 
made or found, it begins to oonſtruct a caſe or 
forms of thin pieces of wood, uniting them E by filk, . 
into an ellipſoid ſhape ; the outſide is formed of little ſticks united 
together in all directions; the caterpillar takes care that the 
pointed end of the caſe may he always oppoſite to the mouth 
of the hole: having finiſhed the outſide of the caſe, it lines the 
inſide with a ſilken tapeſtry, of a cloſe texture in all parts, except 
the pointed end, and where the tiſſue is looſer, i in order to facilitate 
it's eſcape ee eaſon: The work being finiſhed, the cater- 
pillar places itſelf in the caſe in ſuch a manner, that it's head 
may always lay towards the pening of the hole ne. 
Want ee it's caſe. i * . 
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un di d bt 


ſkin firſt becomes pale, tao tin whole ſkin appears 1 
The interior parts of the head are detached from the ſkull, the 
legs retire or withdraw themſelves from their exterior caſe, 
the body ſhortens, the poſterior part grows ſmall, while the ante-. 

ich, by a; 


rior part ſwells ſo much, as at laſt to burſt the ſlin, which 
variety of motions, it: puſhes down to the tail, and thus exhibits 
the pupa, in Wm een che future ok 5 7 ban | 
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The covering of m pu pa is at firſt i ſolt, Fumid: POTTERY 


but 1t ſoon dries and hardens, and is then of a marron colour; ; 
the fore-part, in which the lineaments of the. head, the legs, and 
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the vis 575 the moch may be Avene 18 quite | immoveable, 
but the poſterior part is moveable. The anterior end of this 
Pupa is furniſhed with two horns, one above the other, under the 
eyes; there are alſo on it's back ſeveral, rows of points one under 


an hour before it can eſfectually open the caſe. bein 
by redoubled efforts it enlarges the hole, and preſſes, itſelf for- 
. wards, till it arrives at the edge, where it makes a ſudden. ſtop; 
| for if it advanced further it would fall to the ground, and probs. 
ly loſe it's life, or be materially injured by the fall. Here then 


diſengage itſelf from the bonds which confine it; when it has 
- eſcaped from the pupa, it fixes itſelf againſt. the trunk of the 
tree, with the head upwards, and often remains in this fituation 


7 perfectly developed, and rendered fit for action. I have been in- 
Amen by Mr. Marſham, that it generally puſhes at uſt one- 
third of the caſe out of the hole aged it halts. oh 
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the other, the points direfted towards the tail. The pupa re- 
mains in it's caſe for ſome weeks; as ſoon as the moth that is 
formed therein finds itkelf enabled to break the bonds by which it 
is conſined, it begins to agitate itſelf within the caſe ; the points 
are then rendered of eſſential ſervice, thoſe on the back ſerve aa 
fulcrum, to prevent it's ſlipping bett While i, it is apening the 
a; of the cone x with nas on at ne Wo « 5-8 


The FRO e moth bt in Pres ” N b * a | quarter of + 
This J ; x done, [ 


the pupa repoſes itſelf for a time, after which the moth begins to f 


for ſome hours, during which time the wings and members are 
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The NG. eh pillarin ROW 
parts, correſponding to it's rings. Theſe divifions are marked in 
Fig. 2 and g, Plate XII. by the Wanted 1, 2, 8, vp to 12; to 


7 : 3 FI by 8 
the firſt number the word RING is a „ 
$54 eee US 6 tha 19. ; * N ob 7s 8 55 ot 


and that which ha it; b or | final br 
part. By conceiving a line to ifs & through theſe necks, nd 
forming boundaries to the rings, we acquire twelve more di- 
viſions; theſe are alſo marked 1, 2, 8.4 4. Kc. to 12, but to the 


firſt the word piviciow is f,, ft nth 6 raya] 


To facilitate further the deſcription of this animal, M. Lyonet N 


found it neceſſary to form ſome ideal diviſions, or rather lines, 
to paſs through it. He therefore ſuppoſed, firſt; a line to paſs 
down the middle of the back, and this he One 
line, becauſe it marked the moſt elevated 
caterpillar ; the inferior line, one directly op 


and paſſing from the head do the belly to: the W 
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In all caterpillars, on the right and left of Jong ring, except | 
the ſecond, third, and laſt, there is alittle organ, fomet 
appearance like an elliptic ſpot; theſe at 
and have been mentioned ſeveral times in this work; as they. are 
ſituated nearly at equal diſtances from the ſuperior and inferior 
lines, they furniſh us with a further ſub-diviſion, calle 
lines, which paſs through the ſpiracula, the one on the e the | 
other on the left fide of the ON Hirai ads 46 
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Theſe four lines, which we may conceive to divide the cater- 


pillar longitudinally i into four equal parts, are attended with this 


remarkable circumſtance, that each of them mark the place under | 
the ſkin that is occupied by a conſiderable viſcera; the heart, or 


rather the thread of hearts, hes under the ſuperior line; the 


ſpinal marrow immediately over the inferior line; the two . 


chen arteries follow the courſe of the lateral lines, 


* 


At * diſtances Hs the 1 and two al Bat 1 


the inferior lines, we may ſuppoſe four intermediate Ines. The 


two between the ſuperior and lateral lines are called intermediate 
ſuperior lines ; the two others which are oppoſite to them; and 
between the lateral and inferior . che me, — 


lines. | 
Ax EXPLANATION or FIGURES. 1 AND 2, PLATE XII; on ax © 
' ACCOUNT OF THE Musclzs OF THE CATERPILLAR WHEN 
OPENED BY THE Brrrr. 


* ' } * 


Of all the interior e of che n none thn ſo 
beautiful a view, or a more wonderful and ſymmetrical arrange: 


ment, than that of the muſcles; the more ſo, if they are taken 


away by equal ſtrata on both ſides, ſo as to expoſe at the ſame 


time the ſimilar muſeles on the oppoſite fide, and by this means 


_ exhibit to the ms oye _ exaCt form and 


ences 


5 


Big. 1 and 2 is a 8 of he maulcles of two differen 
eaterpillars, opened at the belly, and ſuppoſed to be joined to- 
Fiber at the NE TORO, lines; for as the mae on the oppoſite 

. 3 ky a 


ey to tos tink but * ne another view of the . 
muſcles, as in Fig. 2, we are enabled to exhibit thoſe muſcles 
which were covered in Fig. i, and by this means ſave. mich * | 
, e e Mn . 


The dorſal Arles eo tha of the back, abated Gee 
letters; the gaſtric muſcles, or thoſe of the belly, by Roman let- 
ters; the lateral muſcles by Greek characters. Mr. Lyonet has 
only given a name to thoſe among the latter, which are marked 
4; theſe are placed upon all the diviſions, from the ſecond to the 
eleventh ; they are called dividing muſcles, on. account of their 
ſituation; a. muſcle. that has been once marked with a letter 
always retains the on, both in the W * he r 
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e od the babies Freed 650 ths 
maſſes of fat, the nerves, and other veſſels, which, if rs r | 


been left, would: have confuſed the view of the n 
dered it difficult to eder « nee, 


Fixer A2 1 0 ede 4269803 
The ani Aj is double. The anterior one is 1 at on, 
and ſeems to be divided into different muſcles on the upper fide, 


but it has no ſuch appearance on the under fide; One of their in. . 
ſertions is towards the head, at the ſkin of the neck; the, other 
inſertion of the firſt muſcle A 1s a little above, e 0 ! 
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ſecond malle A is a little below the firſt 1225 F 
they: are fixed to the ſkin, F 
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d is Jong * lender; it is fixed by u it's anterior extremity un 
der the gaſtric muſcles (a and b) of the firſt ring, to the circum- 
flex ſcale of the baſe of the lower lip. After having paſſed under 
ſome of the arteries, it introduces itſelf under the muſcle' * and 
communicates there with the x mu uſcle c of the ſecond Fng. ; 


} 
a 3 1 


Bi is ſometimes fingle, fotnetiince double, fl Raten viel 
it is hardly poſlible to open the caterpillar by the belly without 


breaking it; the anterior fixture is to the poſterior edge of the fide 


of ths parietal ſcale; the lower fixture 1s at the middle of the 
ring, near the inferior „ 


The 1 marked ? are . in number; f the fiſt i 18 | fixed 
at one extremity. near the lower edge of the upper part of the 
parietal ſcale; the other end divides itſelf into three or four tai, 
which are fixed to the thin of the caterpillar ander the _— 


The anterior ex of the fecond has i it's Ade near the * 
mer; that of the third a little under the two foregoing, at the ſkin 
of the neck, under the muſcle A. Theſe two laſt paſſing over 


the cavity of the firſt pair of limbs, are fixed by ſeveral tails to 
the * 6g n to this Cavity. 


In this fub jett there are two mu ſeles mk Y ett chere 
is only one; their anterior fixture is to the lower edge of the 
parietal ſeale; the other ends are inſerted i in the fiſt fold of the 
Kin of the neck, on the belly _ SS NI FI20 
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Or THE SECOND AND FOLLOWING Rues, 10 Ti LAST, | 


Two large Goth 8 A a B. ae — in „ 
ſecond and four following rings. There are three, A, B, C, in 
the 5th, 8th, gth, and 10th rings; four, A, B. C, D, are to be 
ſeen at the 11th ring; ad; LOO 1 B. 8 D. ; "at the anterior 4 
party of the L2th TON. | a 


13 
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All theſe files, or ranges Sor muſcles, A; B, 1 wit! E. as *. 
as the gaſtric muſcles, a, b, c, d, appear at firſt fight only as a 
ſingle muſcle, running nearly che whole length of the caterpillar; 
but when this is detached from the animal, it is found to conſiſt 
of ſo many diſtin muſcles, each muſcle only the length of one 
of the rings ; their extremities are fixed to the diviſions of each | 
ring, excepting the muſcle a, which at the th, 7th, 8h, and 
gth rings has it's inſertions rather beyond the diviſions. Each 


row of muſcles appears -as one, becauſe they are cloſely con- ; 


nefted at top by ſome of the fibres, which paſs from one ring to- 
the other. The muſcles A, B, C, E, from their fituation may - 
be called the right muſcles of the back; and for the ſame reaſon 


the muſcles a, b, c and d, ur be called the * mufcles of . 
the E ; 1 | 
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From the third ring the ROY'S: A ah are I in num- 
ber, gradually diminiſh in breadth to the lower part of the laſt 
ring; at the 8th and three following diviſions they communicate 
with the muſcles B, and at the 11th with D.” In the lower part 
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of che laſt ring, A is much broader than i it Vas in the preceding 

ring; one extremity of it is contrated, and communicates with | 
B; the lower inſertion is at the membrane I, which is the exterior 
ſkin of the fœcal bag. : 


bo. | 4. * A038 3 . of 4 . 4 75 * 
161 Gn GG ee B | * 


x 
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It may be proper to . that themultls, A and B. n 
lower part of the laſt ring, cannat he ſeen il a large e muſcle ; is 


removed, which on one fide is Fd 18 the lobgliviſgn of * 
ring, on the other to the foecal bag. 


11 
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| The right muſcles B are alſo twelve in bat, a 15 heals af 
the ſecond ring, and grow larger from thence to the .7th; from 
the 7th to the ſubdiviſion of the 1 2th they are one-half narrower; 
the deficiency in width is ſupp lied by. the fix muſcles C, which 
go vith it from the 7th to the ſubdiviſions of the 12th ring. The 
muſcles B and C have a lateral communication at the 8th, 11th, 
and 12th diviſions ; , is wanting at the ſubdiviſion of the 12h 
ing it's piece i is flled L up * B, which becomes broader i in * 


we Re now only to f peak of the 1 3 muſcles v. 
The firſt of theſe originates at the firſt ring, from whence it intro- 
duces itſelf under N, where 1 it is fixed, and then ſubdivides, and 
ww undes parts which render it inviſible in this figure. 


The ſecond floating muſcle begins at the cond Arise being 
fixed to the anterior jextremity B of the ſecond ring; from. thence 
it directs itſelf towards the ſtomach, and after communicating 
with the caſe of the corpus craſſum, it divides, and ſpreads uſelt 
into eight muſcles, which run along the belly.” 


T. . 
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The third, v. begins at the third diviſion, originating partly 
at the ſkin, partly at the junction of the muſcles B of the ſecond 
and third ring. It directs itſelf obliquely towards the belly, 
meeting it! near che way ſ brim LO ITS. from thence, it 
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The thin long muſcle |, which is at the ſubdiviſion of the laſt 
ring. and covers the anterior inſertion of the large muſcle (a), 
where the ring terminates; (il eſt ſans paire) db e. it begins 
at one extremity of the muſcle c, at the fore part of the ring, 
runs yu the wagering NOREEN belly of the „ 


1 . g * l i ; 1 5 | 
- * id 1 * * * t * 
9 4 ; - „ y FT * ; 5 5885 
Ex PLAN A -or Fra. ATE X 1 a; 
4 1 ? 9 8 ® \« * 89 5 4 : & 


4 a 
852 : 
f ks 
\ BF” i : A 7-0 1 * 8 > * - f : 
* „ 5 * 3 * q „ 8 7 * 


2 87 19 4 1285 * A T 10N.." nam Fes 39” eu 
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as well as {he ſeven rags ones which have been deſcribed i in the 
preceding figure. : TOW oe iN 
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All the ſtrait NEO of the belly were alſs 
as the muſcular roots ę, and the ends of the gaſtric me 
which are at the third and fourth diviſion, n. 

At the ſecond diviſion the middle of the muſele ) 88 1 
the extremities only being left to point out where © was: 
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my een in the — b and the ar muſcles 8 


laterally with each other by. reciprocal branches, which makes it 
difficult to determine whether they ſhould be conſidered as ſingle 


but the two laſt croſs, at the ſuperior line of the ſecond ring, the 


are inſerted at the ſkin bernd this {thy 11 14% „% 


the nine other rings, are better ſeen in this than in Fig. 1; 


we ſee fully here Ne ls 0 * tn ad: 1 60 which 1 were oy 
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The anſcles Cs * Cen two. ting: 1h i is very difficult to de- 
termine their preciſe number; ten may be counted at the anterior 
end, which are collefed in one ſaſcicle, and inſerted at the ſide 
of the upper part of the parietal ſcale; immediately under the | 
muſcles &; towards the lower end theſe muſcles ſpread like a fa, 
and a greater number may be counted; they communicate 


Aw 


muſcles, or as ſo many diſtin. ones. The lower extremity of all 


tails of ſimilar muſcles on the: 'oppoh 


There are five lateral muſcles 85 W . they have their 


firſt fixture at the ſide of the head, their lower part Wan and 
is inſerted en Wil Gran e. Ne 1330 


EEE I 21 


The muſcles 6 of the rt ring, as well as the Gentle muſcle 1 2 


they are placed over the diviſions, they may be termed viding 
muſcles. That of the ſecond diviſion has been ſeparated to ſhew 


the muſcles underneath. It is ſingle as well as that of the third 
diviſion 


deen us: ag the ſou, i aide; 2 
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he) appear x more nu- 
merous in the ſucceeding denen » though they: are, in general, 
only dduble; ſeldom triple. but nnjelychicker;) thoſe af the third 
and fourtly diviſion paſs over itheittachical artery, Whilſt all the 
others g under it: wein en at all beitet k firſt | 
and laſt. 4.9 LG Yely: N 141 5 161 1 0 A N 5105 2 271 40 I 
ile nei oft 25 097% e bas ot wag eme ode 
S$xconD Rive. eg 

MOT ati} 1 1 zi UA olan, 1 T tte a5 as 1 . 
The Aorſal muſcles are lalliciectly benin ane 
the'obſerver to/formſoms WN them. 8975 f a 3144 C3 | 
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Ci is the only one which i i thinly expoſed; it has it's polteriar 


from! vhcriboaduineing obliquely ibecomeatforked jon why . 
paſſes under the dividing:nwſcle;-and-is fed to the ſkin, from 
whence it again proceeds, and forms the fine long muſcle 'z 
of che kult ring; The then branch is fixed:ts the Iich, ner ih 
lateral line, under the nnd * of. * ſedond dg. noinoted lui! 
hüt A shemag 

«Stk the muſcle 0 a Covina of the 20 5A Cs are removed, 
weiſee the whole of D -the direction of this: muſcle is en 
tirely e to that of C. - 


N oi W ie 
Alter hide away D. we Ager I muſcle WE which. i is in- 
clined towands the dame ſide as, CG wy. wat e ft By 
taking away E ve are enabled to ſee t he. picle Fs Mhich is 
parallel to D: theſe three laſt muſcles are fixed to the diviſions | 
-which terminate the rings ; the lateral | macken are not ſeen ſo as 
to be deſcribed. SN Co 85 „„ 
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have lefure to ehen further the anatomy of Besse for it is 

only by a compariſon of thei's with that of man, that we can ever 
aſcertaim their true place in the ſcale of creation. :-If . this com. 
pariſon could be accurately diſcovered; the true philoſopher 
would be able to trace their final cauſe, or rather the origi ginating 
ſource of their exiſtence, and point out the degree in which they 
accorded with thoſe laws of goodneſs and truth, by: vn Ras 
any and all it's parts are wich and la 


The hed; as th in theſe figures, is. gs agnified = 

three hundred and forty- three times; it is ſeparated from the 
neck, and diſengaged from the fat. The figures here under con- 
ſideration repreſent the head in the third and fourth ſtate of ex- 


amination, when a great many parts had been removed, 1 m N 
to diſcover thoſe that are here ſeen. 


. HH, a two as. The chant 9 e D belong to the 
lower lip, and form a part of it's moving muſcles. K is the two 
ganglions of the neck united. II, the two filk veſſels L. the 
PAINS. M, the two diſſolving veſſels. . us 

#227 are the continuation of four e © arteries, Fig 7M 
SS, TT, VV, and Z, are the ten abduQtor muſcles of the; Jaw. 
Fig. 6, under ee and ff, are ſeen four occipital muſcles. ak, a 


nerve of the firſt pair belonging't to the Wein of of the neck; b, 
A branch of this nerve. 
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the laſt figures, exhibiting the nerves as ſeen from t 
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Excepting . | dy known, SN „ 
becauſe each nerve of the ſame pair CC ' 8 
letter), only one nerve of each pair is drawn, as a greater number 


would have oocaſioned much-confafion.. . H] 
The nerves of the firſt ganglion of the neck are deſigned 8 „ 
capital letters. e OT Ge oY 0 


the ganglion a of the head are 


4 ö 18 * 


The nerves o "= I 
Rom latte, . Ry ob oe. 2.7 4,3 


Thoſe of the frontal ganglion, except one, b. rs. 
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Or THE "DIFFERENT rOnDiie or Miri, BY was Tux. 


CATERPILLAR is ENABLED To, MOVE” ALL "THE. VARIQUS þ 
Pars or THE Bovy. e 1 


£ 
5 v "FI 


Theſe muſcles have eilte che exterior 5 nor oaks FOOD of 


choſe of larger animals. In their natural ſtate they are ſoft, and 


have the appearance of a jelly; they are of a greyiſn blue, and the 


filver- coloured appearance of che aerial or pulmonary veſſels, 
vhich creep over and penetrate their ſubſtance, exhibits under 
the microſcope a moſt beautiful ſpectacle. When the caterpilla 


has been ſoaked for ſome time in ſpirit of wine, they loſe their 
elaſticity and tranſparency, and become firm, opake, and white; Bo 
the aerial veſſels diſappear. At firſt fight they might be taken for 


tendons, as they are of the ſame colour, and poſſeſs almoſt the 
| fame luſtre. They are generally flat, and of an equal ſize 


throughout ; the middle ſeldom differs either in n ad 


Nance, or ff ize, from the extremities. 


The 40 are fixed t 0 the ſkin ; the reſt of the kde is * : 
rally free and floating ; ſeveral of them branch out conſiderably; 
the branches extend ſometimes ſo far, that 1 it is not always eaſy 


to diſcover whether they are diſtinct and ſeparate muſcles, vr 


parts of another. They are of a moderate ſtrength ; thoſe that 
have been ſoaked 'in ſpirit of wine, when examined by the - 
microſcope, will be found to be covered with a membrane, which 


may be ſeparated from them; they then appear to conſiſt of 
| ſeveral parallel bands, directed according to the length. of the 


muſcle. Theſe, when divided by the aſſiſtance of very fine 
needles, appear to be compoſed of ſtill ſmaller faſcicles of fibres, 


in me lame Ae Which, when examined with a very deep 


N | 


of two: ſubſtances; one ſoft 
round the-former-ſp1 
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pillar; we. find indeed in the head of that which we are. „ doſori 


bing, a part which ſeems to anſwer the purpoſe of the brain, be- 
| cauſe the nerves t that are diſſeminated through the head are 
derived from it; but then this part is unprotefted, and ſo ſmall, 


that it does not occupy one-fifth part of the head; the ſurface is 


ſmooth, and has neither lobes nor any anfraQuolity : - if we 


muſt call this a brain, the caterpillar may be ſaid to bh thirkes 


as there are twelve more ſuch parts following each other in a line; 
they are nearly of the ſame ſize with that in the head, and of the  - 
ſame ſubſtance, and it is from them that the nerves are diſtributed 


through the whole body. Leſt the idea of thirteen brains might 
be diſagreeable ad his ee M. eee has called thele 


5 | 


The -ſpinal marrow in he — N deſcends \ 6 


back, incloſed in a bony caſe; is large with reſpect to its lengh, 
and not divided into branches, diminiſhing in thickneſs in pro- 


portion as it is removed further from the brain. In the caterpillar, 1 


the ſpinal marrow goes along the belly, is not incloſed in any 
tube, is very ſmall, forks out at intervals, and is nearly of the 
ſame thickneſs throughout, except at the ganglions. For a de- 


ſcription of the innumerable veſlels, and curious texture of theſe 


parts, we muſt refer the reader to M. Lyonet's work. The ſub- 
ſtance of the ſpinal marrow, and of the ganglions, is not near ſo 
tender and eaſily ſeparated as in man; it has a very great degree 


ol tenacity, and does not break without conſiderable tenſion. The 


ſubſtance of the ganglions differs from that of the ſpinal marro\ 


-as no veſſels can be Hiſcovered in the latter, whereas the former 
are full of very delicate ones. The patient anatomiſt of the 
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* 


ones; ſo that there are ninety-four. principal nerves; whoſe | | 
eee 1 4 . 5 . 
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The TRACHEAL ARTERIES of the cites are two large 
aerial veſſels that ereep under the ſkin, cloſe to the ſpiracula, one 
at the right ſide of the inſect, the other at the left, each of them 
communicating with the air, by means of nine ſpiracula; they 
are nearly as long as the body, beginning at the firſt ſpiraculum, 
and going a little farther than the laſt, terminating in ſome 5 
branches, which extend to the extremities "RR the 1 5 


Round about each ſpiraculum the wins artery aA forth 4 
great number of branches, which are again divided into ſmaller 05 
ones, which further ſubdivide, and TO: os day N hole _ 
* of the caterpillar. ts 8 | 


0 
a a 
f : y 


The tracheal artery, and it's numerous nie 800 are all 
open Elaſtic veſſels, which may be preſſed cloſe together, or 
drawn out conſiderably, but return immediately to their uſual ſize 
when the tenſion ceaſes. They are naturally of a ſilver Sen 5 


and have a very beautiful appearance in the e 


This veſſel 61 it's principal branches are au of We : 
coats, which may be ſeparated one from the other. The exterior 


covering is a thick membrane, furniſhed with a great number of 1 


fibres, which deſeribe a vaſt variety of . round i 15 commu- 4 
Kg with each other 806 numerous mine no ge” 


The ſecond i is very thin and le bes no 6 partiealik ele 15 


is diſtinguiſhed in it. The third is compoſed of ſcaly thread, 
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which are generally turned in a ſpiral form, and come «fo es 
each other as ſcarce to leave any interval ; theſe threa are. 
curiouſly united with the membrane which occupies the intervals, 7 
and form a tube which is always. open, notwithſtanding the 
flexure of the veſſel. There are alſo- many other peculiarities in a 
it's Aruflure, which cannot be vol PIO; without more 8 f 


The rial rach6al 0 0 Sk out into 9 ſmaller ones, 
from which there ſpring 1326 different ramifications. 1 55 


— 


7 


The part at the caterpillar which e pre] * 8 9 


' without being certain that it performs the functions thereof, is 


of a nature very different from that of larger animals, It is 
almoſt as long as the caterpillar itſelf, lies immediately under the 
Kin at the top of the back, entering into the head, and ter- 
minating near the mouth. It is large and ſpacious towards the 
laſt rings of the body, and diminiſhes very-much as it approaches. 
the head, from the fourth to the twelfth diviſion; it has on both 
ſides, at each diviſion, an appendage, which partly covers the 
muſcles of the back; but growing narrower as it approaches the 
lateral line, forms: a number of e lezenge-ſhaped bogs, - | 


This nulla; a has been called the heart of 12 1 
rl. becauſe it is generally filled with a kind of lymph, which f 
has been ſuppoſed to be the blood ef the caterpillar ; ſecondly, } 
/ becauſe in all caterpillars, whoſe ſkin is in ſome degree tran. Þ} 


parent, continual, regular, and alternate: dilations and contrac - 4 
tions may be perceived along the ſuperior line, beginning at the } 
eleventh ring, and going on from ring to ring to the fourth, | 
Vhence this veſſel has been conlidered.« as a file 4 hearts; but 
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fiill this viſe ſeems to have 
larger ani 
| the aorta, or 


j | | e 
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: Near the eighth diviſion. 
| Join the -tube 


the whole 


le part of 


ſtance that is ſeen on ope . 15 
envelopes and covers all 1 if I 
| the head, enters all the muſcles of y, filling the greateſt „ 
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about the fourth diviſion. 950 Ga 
parts thereof; the lower i 
wider, and forms a kind of „„ 
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and is as it were bridled by a ſtr ixed to it at 
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The pubic begins a little above the fourth diviſion, a | 
the oeſophagus finiſhes, and terminates at the tenth diviſion; it is 
about ſeven times longer than it; is. broad ; the anterior and 


| which 1 is the broadeſt, is e folded. 5 


The folds Ann with the pull, 3 in proportion as it a> | 
proaches t the inteſtines. A great quantity of nerves cover the 
ſurface, it 1s ſurrounded by a number of aerial veſſels, and opens 
into a tube, which M. Lyonet calls the large inteſtine, There 
are three of theſe large tubes, each of which differs from the others 


ſo much, both in ſtructure and character, as to require a par. 


ticular name to diſtinguiſn them ; though this is not the hs to 
enumerate theſe charaentie differences. . 


As well caterpillars are endowed with a power, or SF of 
ſpinni ng, they are provided with two veſſels where the ſubſtance 


is prepared, which, when drawn out, and extended in the air, 


becomes a filken thread; theſe two veſſels are termed the ſilk 
veſſels, or tubes; in the coſſus they are often above three. inches 
lang, and are diſtinguiſhed i into three-parts, the anterior, the in: 


termediate, and poſterior. The eoſſus has alſo. two other veſſels, 


which are ſuppoſed to prepare and contain the liquor by which 


it diſſolves the wood on which it feeds. Thus have we endea- 


voured to-give the reader an idea of the wonderful e 
of this apparently imperfe& animal, Aſſuredly, the 4000 * mul: 


cles. employed in the conſtruction of the coſſus cannot be 
conſidered without the deepeſt aſtoniſhment-! their. admirable co: 


ordination and junction with other parts equally numerous, yet 


» wo] N » wo — 2 58 FOE 6 
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1 Lyonet fur la chenille de ſaule, p. 584. 
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all harmonizing and ating together as if the | were Fan 
one, naturally lead the mind to confi 


tion of the theatre of creation ; and to perceive that it is an. 


exhibition of the higheſt wiſdom, and. chat this wiſdom, which in ja 


the minuteſt things gives evidence of ſuch an immenſe attention. 
to order and uſe, has, no doubt, framed the whole for ſome 


great purpole ; but . chat lt: is, we ſhall ms it difficult. 
to diſcover. 


Though 8 is no 5 cht ans; even 23 difficuliy-m ny 15 re- 


moved, when mankind begin to conſider the univerſe as one con- 


nected whole, manifeſting and repreſenting the action of an all- 
beneficent Creator on his creatures, according to the ſeveral de- 
grees in which they are capable of receiving and diſplaying this 
action; or, in other words, that this. tranſitory ſcene. is the 
ultimate reſult of the ſtate of purity, or error of thoſe intelligences. 
which abt thereon. . But it would lead us too far from the fubje& 
in hand, to enter into a diſcuſſion of this truly intereſting, fublee. 
We ore therefore, content ourſelves with recommending the 
reader to- ſtudy nature; with, the ſcriptures in his hand, he may 
be aſſured that he will not only find that they perfefly agree 


with each other; but he will alſo*find, upon an attentive; com- 


pariſon of paſſages of ſcripture with each other, that thoſe. parts 
which he may have hitherto only conſidered as pleaſing. figures, | 
deſcriptive imagery, and. perhaps as the ſublime and beautiful of 
eloquence, have a more diſtintt and cloſe- connection with ne 
ſublime and beautiful. of nature; that they point out the natural, 
anatomical, and phyſical relation of the various parts of animated 
nature with man. and of man with ſu el 2 intelligences. © 


' 


ler the nature and perſec- 5 


153 
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+ Bi wild find that this knowledge was not founded uponithe | 
teſtimony of a few obſcure paſſages, but that every. word of the | 
facred writings, when properly compared with others“ uin 
 evince that they proceeded from the infinite ſource of wiſe 
dom, and contain ſuch treaſures from that fountain, as ſurpaſs the 
utmoſt effort of human ability to fathom; and yer NN IAN i $ 
laid open to ſatisfy every '# real W INE truth, 


* > * m * y * 
* , 1 * 4 # 1 5 9 


The following Chamber of Mr. Lyonet 8 work, by M. 1 
cannot, I think, but prove agreeable to the reader. 1 give it in 
the original, as Tam png it want loſe W „ 
force: "7 a tranſlation. e e Toft 


Je popes | ici pour TOY W les 3 ce . edldbre 
{crutateur de la nature à la ſagacite & au burin duquel nous 
devons le merveilleux Fraite Anatomique de la chenille; ouvrage 
immortel dent nous navions pas meme ſoupconnè la poſſibilite, 
& que je regarde comme la plus belle preuve de fait de Fexiſtence 
Tune PREMIERE CAUSE. INTELLIGENTE. Avec quel plaifir & 
quel ettonnement ne lit-on point ces mots à la page xiii. de la 
Preface: © Comme je ne me ſuis propoſe de publier qu un ſimple 
Trait d Anatomie, on ne doit pas s attendre à trouver ici de 
grand details phyſiologiques; cette partie, fi pleine dincer- 
2 ee pour Etre expoſee comme il faut, auroit exigè nombre 
” dexperiences, que la repugnanee que Jai à faire fouffrir les 
animaux, ne m'a pas Bern de tenter; repugnance, qui eſt 
meme alle fi loin, que j ai uſe de la plus grande &pargne- par 
«© rapport à mes ſujets, & que je ne crois point 1 tout oe traits 
« ait coute la vie a e e 1 chene Encore al-j« 
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way to the opening of theſe, and to he motions of the body of of z 
the fiſh, in any direction. It is furniſhed with. a cluſter of fila. 
ments, placed in a row-on each fide, ſometimes fourteen in num 
ber. They are a kind of arms, appropriated for: catching, it's 
prey, and therefore placed ſo as to ſurround the mouth of the 
animal, which is ſituated between them, and conſequently eaſily 
receives hat they thruſt towards it. By the motion of theſe 
arms, which may be exerted in ſuch a manner, as to play either 


within or without the cavity of the ſhell, it forms a current of 


water, which brings with- it the prey they” feed upon. Fig. 1, 
Plate XIII. repreſents 1 two of theſe arms, or horns, as ſeen with 
the microſcope: Fig. 2 repreſents the natural ſize of thoſe from 
which theſe drawings were made. Each horn conſiſts of ſeveral 
joints, and each joint is furniſhed on the concave ſide of the am 
with a bruſh of long hairs. The arms, when viewed in the 
microſcope, ſeem rather opake;. but they may be rendered tranſ. 
parent, and form a moſt beautiful Object, by extrafting out of 
the interior cavity a bundle of longitudinal fibres; which runs the 
whole length of the arm. Mr. Needham * thinks the motion and 
ue of theſe arms illuſtrates the nature of that rotatory motion, 
which ſome writers e nen Sy. diene in ts, wheel 
e ain ids; LDL ITO WITS 10 1G orig; | 


% 


In Ps mid of Fl arms is a . e eil 19 7 2 
Jointed hairy tube, which incloſes a long round tongue, that the 
animal can puſh occaſionally out of the tube or ſheath, and re- 
traſt at pleafure. The: mouth of this animal is ſingular. in its 
_ ſg of ſix e which 80 olf with a bend, i 2 | 

dent 


| 
7 


3 Needham's Microſcopical Obſervatios. 
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denied like a ſaw on the convex edge, REY by heit duct 


diſpoſition are ſo ranged, that the teeth in the alternate elevation 
and depreſſion of each plate at againſt whatever intervenes 


between them. The plates are placed together in ſuch a manner, 


that to the naked eye they form an aperture not much unlike the 
| mouth of a e N b . 


The 2 iſles of Lodi. _ 3 othis parts of ale 
Britiſh dominions, are abundantly Rored, at certain times of the 


year, with a bird of the gooſe kind, commonly known in thoſe | 
places by the name of the brent gooſe, or barnacle. Theſe 
| birds rarely breed with us, but ſeek for their fitting ſeaſon iſlands 


leſs frequented than thoſe where we find them in common. The 
ſeeing the birds ſo frequent, and yet never finding any of their 


neſts, induced ignorant people to believe yy never had ay, and 


chat they were not a ont other n, ; 


About the very Gigs als theſe birds a are on 8 1 
lepas anatifera is alſo found i in great abundance. The fiſhermen, 


who obſerved great quantities of theſe ſhells affixed to rotten 
| wood, or dead trees, that were floating in the water, or lodged 


by it on the ſhore, were ſoon led to imagine that the filamentous 
ſubſtances which hung out of them reſembled feathers, and per- 


ſuaded themſelves that the geeſe, whole origin they could before 
by no means make out, were bred from them, inſtead of being 


hatched, like other birds, from eggs.* It was afterwards affirmed, 


that the ſhells themſelves originally. grew on the trees, in the 
manner of their fruit: and from this aroſe the en that the 


barack, or brent gooſe, was the produce of a tre. 


ͤö; oO 


* Hill's Natural Hiſtory of Animals. * 
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FF 


Or THE PROBOSCIS or THE Br, Fio. 3 AND 4 Prary XIII 


Ther more we penetrate i into the' hidden; mobiles and. internal 


parts of nature, the more we find it marked with perfection in 


ſorm and deſign. This poſition is ſo clearly proved in the little 
apparatus we are now about to deſcribe, that Swammerdam,# 
" ſpeaking of it, ſays, that he cannot refrain from confeſling, to 


the glory of the immenſe .and incomprehenſible ArchiteR, that 
he had but very imperfectly deſcribed and repreſented this little 
apparatus; for to repreſent it to the life in it's full perfection, as 


truly moſt perfect 1 it is, far exceeds the utmoſt ellorts ol N 


Soon as the matin 0 rilds the Kees, e 
Behold the little virtuoſi riſe! e 
Blithe for the taſk, they preen their early wing. 

And forth to each appointed labour ſpring: IE 

Now nature boon exhales the morning en, 
And glows and opens to the welcome beam; 4 
The vivid tribes amid the fragrance fly, - 
Andev'ry art, and ev'ry buſineſs ply: 

Each chymiſt now his ſubtle trunk unſheathes, . 
Where from the flower the treaſur d odour rale 
Here ap: the liquid, there ſele& the gums 
And o'er the bloom with quiv'ring rack bum 

Still with judicious ſcrutiny they Pry, 

Where lodg d the prime eſſential. juices lie; 

Each luſcious vegetation wide explore, 
| Plunder the ſpring of every vital ſtore: 

- ' ® Swammerdam's Book of Nature, p. .195.. 
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The dainty ſuckle, and the fragrant thyme, | ö 5 
By chymical reduction, they ſublime, 
Their ſweets with bland attempering wglion lan, 
And curious thro their neat alembicks drain; . 15 ſt; 1 65 we 
Imbib'd recluſe, the pure ſecretions glide, 1 
And vital warmth COLO thi ambroſial lan 
Brenz. 


. 
& 


By the proboſcis, or trunk, the bee rok 4 8 iet 5 
neceſſary ſubſiſtence, but it is alſo employed by the animal to col- 
ect the honey, which we appropriate to ourſelves as if it was 


made for us. It may be conſidered in a general view as confiſt- 6 


ing of ſeven pieces; one of theſe, 11, b c, Fig. 3, Plate XIII. 
is placed in the middle; this is ſuppoſed to be pervious, and to | 
conſtitute what may be properly called the proboſcis, | ' The other 
ſix ſmaller parts, or ſheaths, diſpoſed. in three pairs, are placed: 
on each ſide the former. They not only aſſiſt it in extracting and 


gathering the honey from the flowers, but they alſo protect ang 


ſtrengthen it. The proboſcis (i i, b c)- itſelf is very euriouſſy 
divided; the diviſions are elegant and regular; and are beſet all 
round with briſtly triangular hairs, diſtributed in an elegant order: 
theſe diviſions, though very numerous, ern at fr . as 2 

nn of different W e . 0 


I” \ 


The two pieces aa of the exterior Me are of Aa. fubſtance 1 


partly between bone and horn, and partly membranaceous; they ' 


are ſet round with hairs, and are furniſhed with air veſſels, which 
are diſtributed through their whole texture; the upper ends f 
of this ſheath appear to be a little bent, but can be ſtraitened by + 
the bee when 7 are applied to the proboſcis. | At d d are to 
X28 e e He 
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articulations, by means of which the pieces a a may be occaſion. 
ally bent. The! joints contribute towards bending the proboſcis 
downwards, or rather underneath, againſt the head. Theſe 
ſheaths, together with the two interior ones e e, aſſiſt i in defend. 
ing, covering, and protecting it from injuries: it is alſo probable 
that they forward the deſcent of the honey, by preſſing the pro- 
boſcis. The parts k k of this ſheath have been called by ſome 


writers the root. N 


Thet two parts e e of the interior ſheath are up Ueber d than 
thoſe of the exterior one; they originate at g gon the proboſcis; It- 
ſelf, and near that part, or articulation, by which the bee can upon - 
occaſion bend the proboſcis ; ; this ſheath, therefore, always moyes / 
with the middle part i i, and is carried forward by it, the exterior 
ſheath being left behind, becauſe it's attachments and origin are 
below that of the proboſcis. The pieces ee are very ſimilar in 
ſtructure to thoſe of a a, only that each of them has on the upper 
part three joints; the lower one is much longer than the other 
two; they are all of them ſurrounded with ſhort hairs: The 
ſmaller articulated pieces never lie cloſe to the proboſcis, nor cover 
it, but are only placed near it, the two upper joints projecting 
outwards, as in this figure, even when the whole apparatus is ſhut 
up as much as poſſible. Swammerdam thinks theſe joints are of 
eſſential uſe to the bee, acting as it were in the manner of fingers, 
and aſſiſt the proboſcis, by opening the leaves of the flowers, and 
removing other obſtructions from it: or like the two fore feet of 
the mole, by the help of which it puſhes the earth from the ſides 
both ways, that it may be able with it's ſharp trunk to ſearch for 

its food more conveniently. There are two ſmaller pieces, ot 


| Micxo800P10 AL: Ears, 1 365 
2 m m, near the bottom of the proboſcis); theſe capnot be 


well ſeen without removing the enn Se. 

The pabalcb is s partly weben and e of a a gil 
nature; the lower part is formed in ſuch! a manner, that it will 
ſwell out conſiderably, by which means che internal cavity may 


be prodigiouſly enlarged, and rendered capable of receiving a 
very large quantity of native and undigeſted honey, and larger | 


than might be ex pected from it's ſize. When the eee de is 
ſhut up and inaktive, it is very much flattened, and is three o 
four times broader than it is thick. The edges are always rou! 


it grows tapering, though very gradually, towards the extremity. 


The lower and membranaceous part of the trunk has no hair on 
it, but is covered with little protuberant tranſparent pimples, 
that are placed in regular order, and at equal diſtances from each 
other, reſembling the little riſings obſervable on the {kin of birds 
when the feathers have been plucked off. They are probably 


glandules, and may have a conſiderable ſhare in changing or 


paring the honey that is ſwallowed or taken up by: ti : proboſcis. 
Dovn the middle of the proboſcis there is a tube ofa ich harder 


nature than the ſides, it grows gradually ſmaller towards the top; 
at this place the proboſcis, is very thick ſet with ſmall hairs; whe- 


ther they are open tubes, or whether they only ſerve as ſo 1. --, + 
claws, to keep it in it's proper place while in ation, þ ak Not 


W 


* 


The proboſcis terminates in a ſmall he c, at the Owe | 


which there is a little globule, or nipple; the circumference of 


the upper part of this cylinder is beſet with hairs,. which: radiate- 


om? it; the bee can contract this ET part, and the little 
| | membrane, 


# * 
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membrind,'3 in which the hairs are fixed, into a | muck b ler 
compute. and draw it inwards, 1 e 


The proboſcis is not ese but rather a kind of convex. 


blade, terminating nearly in a point; and the ſheaths are fo con- 


 trived as to cover little more than the upper part of it; they are 
a Kind of angular groove, of which the upper ſide is the broadeſt. 


The exterior ſheaths lap over each other on the upper part, ſo 
that the outſide of the proboſcis is Protected by a very ſtrong 
double caſe, a covering that was unneceſſary for the under part; 


becauſe when this inſtrument is in uſe the ſheaths are opened, but 
when it is inactiye it is ſo folded that the under part is protected 


by the body of the bee. Within ſide the exterior ſheath, and 


near the bottom q, are two levers, which are fixed to the. end of | 


: the PO and wy WARE) it is mines and lowered, Te. 1 | 


1 1 Is attentively obſerve when} It His laced irſelf n a 


Full -blown flower, the activity and addreſs with which it uſes this 


apparatus will be very conſpicuous. | It lengthens the end of it, 
and applies 1 it to the bottom of the petals, or leaves, of the flower, 
moving it continually in ten thouſand different ways, lengthening 
and ſhorvening i, bending and turning it in all poſſible directions, 
to adapt it to the form of the leaves of the flower. Theſe various 


movements are executed with a Fm that ME * 


deſcription. f WV; 1 


Nr. Swammerdam thinks that the honey is, as it were, pumped 


or ſucked up by the bee through the hole at the end b of the pro- 


boſcis he does not ſeem to have diſcovered the penny n 


are on the ey dre part, near the end b. 
* Rea. 


— Ay F Y SR 


# 
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„„ 
NI. Reauinat thinks it is uſed as "TY tongue to tip up TYRE fluid 


which is conveyed.doww between the to the mouth of the 
bee. To prove this, he placed a bee in a glaſs tube, the inſide of 
which was rubbed over with honey, anch little pieces thereof pla- 
ced in different parts; he obſerved the trunk lying on the honey, 
the end thereof being ſtretched beyond the honeyed beap ſhe | 

bends it into the form of a e and inſerts the moſt convex part 
of this bow into the liquor; and then rubs the glaſs backwards. 
and forwards with the ſame fide of the proboſcis, ſo as very ſoon 
to clean that part of the glaſs to which ſhe applies it. It is after- 

wards conveyed to the throat by the various vermichlar motions 
of the proboſcis. Thoſe who wiſh. for a fuller. account of this 

curious apparatus, will do well to. conſult the intereſting memoirs 
of M. de Reaumur, who has, with a wonderful ſagacity, diſ- 
covered the principal ſprings of this aſtoniſhing machine. He has: 
there deſcribed more than twenty parts of which it ae and id 

almoſt given a complete anatomy of this little orga 
workman who takes to pieces a watch which he himſelf has: 
made, he lays before us the ſeveral pieces, makes us remark their 
fitneſs, their adjuſtment, their uſes, the play of their ſprings, 
pivots, and pillars ; for all theſe parts, and gs ORs en n ** a 
found 1 in che een of the you. 1 


Or THE Wines or Inozors,” 
The a attentive ditions will find a very peng e Wa 0 * 
jetts in the wings of different inſets. The beauty of their TH 
eolours, the delicacy of their ſtrufure, the art with- which they. wo 
are connected to the body, the curious manner in which ſome are 
folded v up, the adeairable texture 55 a n! im SI on the 
END mind. 7 
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i various ways e the whole 1 W of creation. 15 
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mind a . ſenſe of that wiſdom, which is ene * 2755 


The delicate tranſparent wing of i many inſets a are cod al 
protected by elytra, or . which allo 1 in dome W wad as 


i | | 
3 bro, bold pp . 
Natives of earth, and habitants of air; 
Like warriors ſtride, oppreſs d with mip ba wall, 
But furl'd beneath their ſilken pennons veil: 9 e 
Deceiv'd, our fellow reptile we admire, | A n 
His bright endorſement, and compact datir en þ10! 
When lo! the latent ſprings of motion play, e 
And riſing lids diſcloſe the rich inlay; 1% 1652 Show 
The tiſſued wing it's folded membrane frees, _ 
And with blithe quavers fans the pang breeze. „ 


The exterior caſes are harder and more 3 thai 1 under I 
ones; they are generally highly poliſhed, and often enriched 
with various colours, adorned with ornamental flatings, and 

ſtudded with brilliants. All theſe ornaments are united in the 
curculio imperialis T (or diamond beetle), one of the molt 
reſplendent creatures in nature; the head, the wings, the legs, 
&c. are curiouſly beſet with ſcales of a moſt brilliant view, out- 
vying the ruby, ſaphire, and emerald. It is ſaid, that in the 
Brazils, from whence they come, it is almoſt impoſſible to look at 


0 


* Nase Univerſal Beauty. | 7 3 
+ e Spec. Inſ. 184. Dan. in. 2 ; Tb 3 12 1 I, 


3 


Fr 


ngt 


* the various purpoſes o 


priated, and at the ſame time e 
they ſerve às a 55 
cies, on many „„ 
diminiſh EN 
In moſt of cheſe in e 
than the exterior one, ſo . 
up, in orderto lie V 
and conceal them at pleaſure. „ 
wing of the earwig ®'w n unfol „ 
Fig. 1 repreſents it as exhibited Pare! 
deſcribe this more particularly F 
wings. of inſects, which. aſſiſt the natural cn | 
them into claſſes; ſo ot 5 
this curious organ, . 
eneral remarks, er it how, ſome „ EF TTo. 
wonders that -are mani OL Ot 
tions, and ornaments... In 8 non e _— 7. 
Fed ſtrong, furniſhed with 1DS, or nery 8s, Curioully n 1 3 0 
1 5 : 0 . e e e eee , together, | „„ 
Forficula auricullaria, Lia. 8d. "Ne" vol 1 Ry 2 : 
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together, fo as to ſtrengthen and; convey ' — 10 the | 
ſeveral parts of the wing, while by the diverſity of their ramifiea. 
tions they add to it's beauty ; many have their wings fortified 
with briſtly AY. which ny can ere at eee W * k 
Fi 8. 6 | ee 8 
The\ wings of the mack and butterfly are moſtly 1 
being covered with a fine duſt, which renders them opake, and 
is alſo the cauſe of thoſe beautiful and "OR n Been 
ſo richly adorn chem, that 17 „ 


8 
5 
9 


50 Not all the have and atk es ee 
The little, low, fine follies of the great; „„ 
Not all the wealth which eaſtern pageants wore, | 

| What ſtill our idolizing worlds adore, | | 
Can boaſt the leaſt inimitable gracge 
| Which decks profulive this illuſtrious race.” 87 


Ever Ge the microſcope was > vg; this duſt has et 
the attention of the microſcopic obſerver. For by this inſtru | 
ment it is found to be a regular aſſemblage of organized ſcales | 
of various ſhapes and colours, ſome long and ſlender, ſome ſhort 
and broad, ſome notched at the edges, others ſinooth, generally 
furniſhed with a kind of foot ſtalk, by which they are fixed to 
the wing, ſee Fig. EF H I, of Plate XVI. Their ſhapes are not 
only very different in moths of various ſpecies, but of thoſe on 
the ſame moth Tome will be found to be nearly oval, while others 

are triangular; a variety of large ſtripes, or ribs, are to be di- 
' covered in theſe ſcales, and between theſe larger ramifications | 
minuter lines may be ſeen; the _arger enges f ſeem 1 in n to 


nf 


= ht | | | | | 


* 


riſe from the exterior notches ; fans ofthe ales, or plac, RY 
are to be found ſo ex ly flender, tha it is not eaſy to dif- oe fs 

criminate them from hairs by the naked eye. The regular 
arrangement of theſe plates, one. beſide, and y covering the | 
other, as in the tiling of a houſe, is beſt ſeen by examining thi 
i e microſcope. _ The prodigious number of ſmall _ 
ſcales which cover the wings of theſe beautiful inſeQs, is a ſure 

proof of their utility to them, becauſe | are given | D 5 HIM | „ 
who makes nothing in vain. %%% ͤ œò 8 


J ! » : ö en ® „ 
* * 9 5 : N * 80 +*3 * * 5 7 


That the lively and variegated colours which adorn the _ on 
of the moth and butterfly ariſe from the ſmall ſcales, or plates, „ 
chat are planted therein, is very evident from this, that if they 
are bruſhed off from it, the wing is perfectly tranſparent ; but „ 
whence this profuſion and difference of eolour on the ſame wing??? 


is a queſtion as difficult to reſolve as that of Prior, when he nh 
does one climate and one foil ende!!! 
The bluſhing poppy with a crimſon hue, B 
Vet leave the lilly pale, and tinge the vi olet blue Fry 
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Ihe materials of the wings under theſe plates ſeem to be ofa 
ley nature; the veg is 1 ſeveral EY Tg” 


* 


* 


of the wing, while a Caller one Mete th ue * | 
When the moth immerges from the ch rue the wings are ſoft 
and thick, and if they are examined at that time, they 8 
found to conſiſt ef two n which may be raiſed up, and „ 
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they endeavoured to fly forwards... He. next tried, by fixing the: 


. Ke. and chen Ang it wr: to 1 1 he . 
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men Pry by. blowing: between them with a: SY 


Ae n or _ he between. thele-ſkins.x. N 
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As the wing of he moth arid: butterſhy are eight; ne can LEW 
rt themſelves for a long time in the air; their manner of flying. 


i R mounting and deſcending alternately, ſo that they 


generally move in a zigzag line, to the right and to the leſt, up 
and down; by. this means - they often ge the birds WhO chace 


them, as this undulating motion diſappoints s them in their aim: 
hence they often 505 be en! to Lu a bauer; in vain. for a. 
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"Deb n * e Wh to inveſtigate the nature of the mo- 
uons of the wings of inſects; and although he was not able; from: 
he experiments he made, to: give a ſatisfactory account of dem, 
yet as they may be uſeful to ſome future inquirer, and lead him 
more readily into the path of truth, L hope: an extract therefrom, 


will not prove unacceptable to the reader. To inveſtigate. the: 


mode or manner-of moving their wings, he confidered With at- 


tention thoſe ſpinning inſects that ſuſpend, or as it- were poiſe 
themſelves, in. one place in tlie air, without. riſing or falling, or 
even moving backwards or forwards: by looking down on theſe b 
he could; by a kind of faint ſhadow, perceive the utmoſt extremes 


of the vibratory motion of their wings; the ſhadow. While they 


were thus ſuſpended, was not very. long, but was lengthened v when: 


legs of a fly upon the top of the ſtalk of- a. feather, with glue, 


b f b 


©  *. Hooke's:Micrographia, p. 172. 
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thereby able to view it in 


that the extreme limits of „ 

belly; between the . 10 
| this — the wi moves to „„ 

at this, the- hinder part %%% el +, Tl 


choes) confiſt tof many hundreds, if 1 not 
of time. The powers of the governin g faculty. of t 
the vivacity of it's ſenſations; 


Fig. 1, Plate XV. is a rep 
robius perla (Lin. Syſt. Nat. 2, page 911-2) 
natural ſize. Fig: 2 repreſents the ſame wi ror, f 
elegant inſet has acquired the name pv hemer 
ſhortneſs of it's life, as it ſeldom lives n more 1 
days in it's fly late: Linnæus 


among thoſe inſe 
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they are l of delicate fine nerves, i wal A 
diſpoſed, as may be ſeen in the figure; they are beautifully 
adorned with hairs, and are flightly tinged with green. The 

body is of a fine green colour, and it's eyes appear like two 
delicate beads of burniſhed gold, from whence it is by. many. 
called the golden eye. This curious little inſe lays it's eggs on 
the leaves of the plujmb, roſe tree, &c. the eggs are ſmall and 
white, and each of them fixed to a little pedicle, or foot Dalk, 
about half an inch long ; they ſtand off from the leaf, and appear 
much like the fructification of ſome of the moſſes. This ſingular 
circumſtance has been already noticedin page 265 of theſe eſſays, 
The larva which proceed from theſe eggs reſemble that of the 
coccinella, or lady cow, but are much handſomer; it feeds like 
them on the aphides, or pucerons, ſucking their blood, and 
forming itſelf a caſe with their dried bodies, in which it changes 


into the pupa ſtate, from whence 55 afterwards 1 ne in * 


form of the fly here e deſcribed. ; 

_ F. Plate XIV. gin the wing of the forficula aurieu- 
laria, or earwig, (Linn. Syſt. Nat. vol. 1, part 2, page 686-1) of 
the natural ſize. Fig. 1, the ſame wing magnified. Though this 


inſect is ſo very common, yet few people know that they 


have wings, and fewer yet have ſeen them; they are of a curious 


and elegant texture, and wonderful ſtrutture. The upper part is 


cruſtaceous and opake, while the other part is beautifully tranſ- 
parent. It folds up into a very ſmall compals, and lies nearly 
concealed-under the elytra, which are not more than a ſixth pan 
of the wingin ſize. They firſt fold back the parts AB, and then 
ſhut up the ribs like a fan; the ſtrong muſcles uſed for this purpoſe 


are ſeen at the upper part of the figure. The ribs are 1 | 
3 m 
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from the center to the outer edge, others are exten Jed 6aly from 
the edge about half way, but they are. all united by a kind of 
band, at a ſmalf but equal diſtance from the edge; the whole 
evidently contrived- to ſtrer the wing, and facilitate the 
various motions thereof.” The earwig is a very deſtruftive 
animal, doing conſiderable injury to moſt kinds of wall fruit, 0 
carnations, and other fine flowers, &c: and as they only feed in 
the night, they eſcape the ſearch of the gardener. Reeds open 
at both ends, and placed among fruit trees, are a good trap for 
them, as they croud into theſe open channels, and may e blown 


out into a tub of water. As they conceal themſelves i in the day- 
time, thoſe that are curious in' flowers place tobacco pipes, lob- 


ters claws, &c. on the top of their garden flicks, in order WW 
catch them. This inſeR differs very little in appearance in it's 


three en rt ſtates. De Geer aſſerts, that the female ſits on her 
eggs, and broods over £ "UE TS. ones ue hen does over ber 
eggs. 77 


Or 1 THE Eves or Inszers. 


The confirution and bauten of he eyes ol inſecb differs | 


conſiderably from that of other animals. In other creatures the 
eyes are moveable, and generally placed one on each fide of the 
head, and two are ſufficient for all the purpoſes of viſion. But 
in inſets the eyes are fixed, and therefore would not ſerve to give 
them a view of any object but what was placed directly before 
them. We therefore find that they are provided with a number 
of eyes, which in ſome ſpecies, as in the ſpider, are ſingle, and 


placed at ſome diſtance from each other, But the greater part 
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tals ae eng placed i in one common. a or ſocket. (Py 


ber of lines, crolling with great regularity, .and exaQneſs;. at ſome 
hence hey have been termed the reticular eyes. Thoſe of the 


libellula are pecuharly well adapted, on account of their ſize, for 
a microſcopic view of this ſubject. Theſe eyes are ſo perfectly 


almoſt to infinity. on their ſurfaces, ſhifting it's beam to each eye 


vet the ſeveral ſmall eyes, of which they are compoſed, are 1e- 
eee minute in eee of whole of the bunerlhy clas. 


376 © TW | M10R080 07364, E88u73, Pip et 
an ft colleion of an indefinite aumber- of very 


a WW 
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The two eee on = Hol, e are eee V 
chis congeries of eyes, ſeem to the naked eye to conſiſt of a num. 5 


little diſtance from each other, like the meſhes, of a net, veg 


ſmooth and poliſhed, that when viewed as an opake objekt, they 
will; like ſo. many mirrors, rellect the i images of all the ſurround- 
ing objects. The figure of a candle may be ſeen multiplied 


ene hy to the motion given it by the obſeryer's hands. Other . 
animals are obliged to turn their eyes towards any object, but 
.theſe have eyes ready directed to it, on whatever fide it may pre- 
ſent itſelf. The genus of cancri have their = moveable, * 
for the moſt Port reticulated like other inſects. 


A 


Thigh the 8 eyes af flies are HPO not or only. in in pro- : 
Portion to the ſizeof the creature, but abſolutely and in themſelves; 


1 N 


M oſt of ths 45 cel have in a of Jig: el 
eyes many thouſanfl ſmall ones; but the fly claſs greatly exceed 


them in the number of theſe, as many gf their eyes are three ti 4 i. 
as large as thoſe of the beutel, Aude eee ſmaller de t | 
15 vaſtly more minute. „ FTF 8 
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eyes in it's fly ſtate; 3181 in 
the two eyes of a common 
appear with a common 
Leeuwenhoeck reckoned 1n 
placed in an hexangu 
round it. He alſo obſe 
bri 


phigi concludes to 
Catalan, and others, 


Leeuwenhoeck 
theſe ſmall lenſes; 
place of all that is wanted behind the lenſes, or the organization 
of an eye complete for c ee oe 
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contemplate the aſtoniſhing organization of 
| Under each meſh, or facet, there is à little pyramid. of fibres, 1 
broad at the baſe, and growing ſmaller as it proceeds inwards. 
there are, therefore, e hexagonal pyramids as there are 
ſmall facets, or eyes, bake in i | 
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binn is another, which is more delicate and. more tranſparent; 
but connected with it by means of pulmonary tubes; under this 
there is placed a ſecond ſpecies of fibres, tranſverſely applied, like 


fo many beams, to 1 avs the e fibres _ are laid 


over them. 


Each fide of the head ofa hy, Aki cut as it were into a 


- multitude of ſmall facets, is one of the reticulated eyes of the 
ereature. Nature allots two of theſe retioulated eyes to each fly; 


and as they each contain fuch a vaſt multitude of ſmaller, but 


perfect eyes, one would: imagine them to be very ſufficient for all 
the occaſions of the animal. There are; however, certam flies of | 


the ephemera kind which have four of theſe retioulated eyes, two 


of which are placed as is uſual in the muſca, and are but of ſmall 
extent; the other two have each the appearance of a ſort of tur- 
ban, and are e one beſide the other e the upper pant of. 


the head; 


Theſe have ſomewhat tlie figure of a an a 5 160 
it extended a little beyond the ſtalk, and the upper COnvex x ſur- 


face cut into almoſt an nenen enen of n 


The firſt pair of the rüber eyes of this "A which are make 
as thoſe of the other flies, are in colour brown; thoſe of the 


muſhroom form are of a very beautiful. citron-celour, and as 


tranſparent as the moſt pellueid reticular eyes. of other ſlies; 10, 
among the various ſpecies, ſome have theſe. eyes much 


- tranſ} parent than others. The fly, thus remarkably Land 1 
with eyes, is produced from a worm of the ſame kind with 


common ſpecies of Fphemerons ; it's body is of a Lag + path 
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i it's wings white ; dh tw Abele ones s of £ theſe are o ſwal, 
chat they are not eaſily lg e ry 1 
Among the fly lakh theſe fied jen are, In diferent fans x 
cies, of different colours; there are ſome which have them brown, 
others yellow, 'others green, and ot 
different ſhades of thoſe colours. Some of them have alſo the 
gloſs of metals highly poliſhed, others afford us a view of change- 
able colours, and others have arrangements of different colours, 
fixed and invariable. The eyes of one ſpoties of the:gad-fly, ſo 
troubleſome to oxen, have 4 ob; PT "_ and ee 
placed e | Fg 


* 
— 


One would imagine, WI every wt W theſe Sher 
eyes, each compoſed of ſuch a multitude of real eyes, they could 
have no occaſion for any more; but ſo it has not appeared to the 
great Being that formed them, for poor ng are furniſhed 
with more eyes, which _ n in conſtruction and form from 
| thoſe that are me ph e 


* 


The eyes already deſcribed 3 are twins called cles ones; 5 
and to avoid confuſion, it will be neceſſary to deſcribe thoſe 
which differ from them by ſome determinate name: {they are now = 
generally termed the flemmata); theſe, when examined by the 
beſt microſcopes, appear of a perfeQly ſmoc & a... and 
poliſhed ſurface, but plain and/fimple, without the: leaſt appear. 
_ ance of a reticulated texture. They are alſo much ſmaller than 


hers red, and this in all the 8 


che reticulated eyes, and may thereſore be sed g e 12 


Uiſtinftion, the ſmaller Wee ieee 
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M, De la Hire ſeems to have been the firſt perſom ws diſs 
covered theſe ſmooth eyes. He obſerved three of them diſpoled 


.In a triangular form, on the back part of the heads of ſome of 
theſe little creatures. He ſoon found that they were tranf. 


parent, and thence naturally judged them to be of the ſame 
nature of the cornea of our eyes, and really to ferve bes lame 
office to the ee ne of e e ee Ay WES, 


we find Ain of theſe npcthre eyes . efargulacks on \the N 
back | part of the head of vaſt numbers of the genera of flies, as 
well of the two-winged as of the four-winged kinds; but there 


are alſo ſome of both theſe claſſes, in which they are wanting 
All the ſpecies of gnats, and of tipulæ, are without them. The 


heads of theſe are very ſmall in proportion to the hulk of their 
body, and are in a manner-covered by their reticular eyes. The 
want of the ſmall eyes is amply made up by the ſize and extent 
of the larger; but there are ſome other kinds which want them, 
without having this advantage in their place. Of the two-winged 
flies with ſhort bodies, the gad-flies want theſe eyes : and among 
the longer bodied and four-win we kinds, the flies eee ow 
the POR eee | 


N otwithſtandi ing, A 5 many tr of; flies have 
theſe: eyes, there are yet ſo many that want them, that: Mr. Dela 
Hire would not have judged theſe to be their only eyes, if he had 
made experiments on the reticulated ones, in the manner of Mel. 
Swammerdam and Reaumur. Mr. Swammerdam put upon the 

eyes of certain flies a covering of black, ſteeped in oil; in this 
Nate they flew at random, and ſeemed to have no ſtrength; and | 
wherever they ſettled they did not avoid. the and ny 1 , 
6 * | vs - 


3 | | | - 
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e which had their eyes clear imme- 
went to their habitation; 
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even ſeek it. They lle on all ſides 
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bas ſeveral thouſands of eyes in the reticul ted 
ſmall ſmooth 90 in the ſtate of the e terpillar. 
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optie nerve, chat divides into fix branc 

with. each eye; each of theſe: is ada with 4 Pt 
tube. This celebrated obſerver, in ſpeaking lightly of the reti“ 
culated eyes of the moth of che coſſus, e are in number 
22,000, ſays, that each! 1 is N 4 ee n al) 
leaſt of ns n c 


. | " 
A. "$ 
4 z 


11 is 0 5 to ber Aach the eye K A | Sy watt le as we W 
already deſcribed in page 142, chapter i iv. and then placed before 
the microſtope, that each of the portions of theſe reticular:eyes 
have the power of refracting the light, and forming an image of a 
candle, or any other object, at their reſpeRive foci, Mr. Martin 
affirms, that in a great number of obſervations he always found 
that the edge of the cornea of each eye was always thicker in the 
middle than at the edges, and that this ſwelling out, or incteaſe 
of thickneſs, was equal on each fide, and exactly oppoſite, 
amounting to à full proof that the cornea of an inſect's eye is 

really a ſyſtem of a great number of exceeding ſmall double and 
equally convex lenſes, of an hexagonal form, * and affording one 
-of the moſt ee inſtances N e e 


Fig. g, Plate XVI. is a ee, a ſroall nk 10 
cornea of the libellula, as ſeen by the microſcope. The ſides of 
che hexagons, in fotne poſitions of the light, appear of a fine gold 

colour, and divided into Ukroe en lines. - Fi ig. 4 is 28 * 
e of it's natural fize. e | | 
; Thr 065 | Fs | FE 

Fig 5 Plate XVI eee a auf as wag lian 
eye; intheſe each of the eee as it were in a u er 
Fi Pig 6, the fame piece not as reac Ae. oh 
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viriations ko mens Amer in a the eyes of theſe (fall crak. 
a lus polyphemus are made up of a 
great number of ſmall tranſparent ar e concs. See his 


tures; for thoſe of the 


letter to Sir Joſeph Banks, in. the Philoſophical TranſaQions 
a ſhort ertrag from. which. * Hall proceed to * before the 


5 7 i | 

* * y s \ . 
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animal, found in all Karan ST of America 


and che Welt . e nd frequently'gr ows. to. Avery” 
large line. IF {3 1508 a 311 10895 ads 10 bb fit ? Min, Er en 
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If the ſhell of the monoenlus were divided fairly in half, the 
large eyes would be nearly in che center of each Piede, and che 


ſmall ones on n the divide edge, near wit wt of che ſhell. 


fimall ones are em gs | appear dente ha the 


large eyes are made up of a great aber of ſmall tranſp 
amber-like canes, and that the mall ones ave ftw. of one 


ſuch cone only; ſo that they may be divided: into eyes with many 


cones, and eyes with a fingle one. The large eyes, or thoſe 


with many cones, appear as tu 


and nearly of the ſhape of a kidney-bean; the" concave edges 


looking towards each other, and the convex towards the edge 
the ſhell. If they be examined attentively; we may diſcern on. 


their ſurface a number of ſmall depreſſions, kick; point out the 


center of each cone. The ſmall eyes, or thoſe with a ſingle cone, 
took like two ſmall tranſparent ſpots, not larger than a pin's 
head ; theſe, from their minuteneſs, are * overlooked. | 
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© The appearances which have been-deſeribed may be "OP on 
the external ſurface of the ſhell with the aked eye bub in erder 
ä „ o proceed to a further inveſtigation of the ſubject, the cornea 
muſt be removed from the ſhell, un applied 1 a 
; e with a very fron light. BFF 41851 
Tas et” hope 4.1 Fre 510 teat 3 it 1411:15 med 
« The internal furface of the Las eyes, examined with * 0 
microſcope, is found to be thick ſet with a great number of ſmal! 
tranſparent cones, of an amber colour, che baſes of whieh! ſtand 
downwards, and their points upwards next the eye of theo 
| ſerver. The cones in general have an {oblique direRioi e 
=. :- ſome in the  iniddle_ of the cornea, about 1 4 in number, 1 
= direction of which 1 ü pine fr tn A 
D ety ibi orpranioadnont 311 in Mail ih Yi = | 
all The c center of every cone being the-moſt tranſparent part, and 
chat through which the light paſſes, on tliat account the perpen- 
dicular or central cones always appear beautifully illuminated at 
„ their points. In a word, they are all ſo diſpoſed, as that a cer 
tain number of them receive the light from whatever point itmay | 
iſſue, and tranſmit-it to the immediate organ of ſight, which we 
may reaſonably ſuppoſe is placed underneath them; the cones are | 
not all of the ſame length; thoſe on the edges of the cornea are 
the longeſt, from whence they gradually diminiſh - as they ap- 
PG proach the center, where ee are not above half the length « 
. the edges. ee eee or ee gl onde 
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the ſting. The anus and the whole body, when viewed with a 
ſhallow magnifier, appear punctuated ; theſe points, when « ex- 
amined in the- microſcope, appear hexagonal, as in the plate; 7 
and in the center of each hexagon a ſmall hair is to be ſeen; the 
feet are yellow, the hinder thighs very thick and toothed, and 
allo form a groove for the next joint; they are yellow, with 
black {pots : it is found in Italy, Switzerland, France, and Ger: 
many. Fig. 1, Plate XVII. ſhews it very much magnified. Hg, 
2 is a fide view of! It leſs nn Ls 8. 31 1s. the * of ts 
real e. 


_ or THE Lossrzn hoeter, DELINEATED Fig. 1 AND 6, oa 
| Prarz XVIII. 3 ; : FOES 81 10 


This extnnodinay 52 5 creature Was 1 1 my ingenious 
friend, Mr. John Adams, of Edmonton ; he was at the New Inn, 
Waltham Abbey, where it. was ſpied by ſome labouring men who 
were drinking their porter. The man who firſt perceived it 
thought it was of an unuſual form; this occaſioned a _ nicer in- 
ſpection, and it was ſuppoſed to be a louſe with unuſual long 
horns; others thought it was a mite. This occaſioned a debate, 
which drew the attention of my friend, who obtained the inſet 
from them for further. obſervation. Mr. Martin has given ſome 
account of it in the third volume of * The Young Gentleman 
and Lady's Philoſophy. ” Mr. Adams favoured me with the inſeQ, 
_ that an accurate drawing might betaken from it, which I thought 
would. be highly, pleaſing, not only to the lovers of microſcopic 
oblervations, but alſo. to the entomologilt. It appears to be 
quite a diſtinct ſpecies from the  phalangium cancroides 0 of 09 


Linnæus, of which a good e has been EY by Hook, 
TD 1 ' Roele, 
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Roeſel, Scheffer, &c. it has alſo ik defcribed by IO" 
Geoffroy, &c:; not one, however, of g eſe: deſcriptions: 2 
with the animal under conſideration, - The abdomen of 
more extended, the elaws are larger and much more obtuſe; 
the body of the other being nearly orbicu lar, the claws flender, 


+ 


and finiſhing almoſt in a point, more tranſparent, and of a paler * 


colour. It is very probable” that there are-ſeveral me 7 
ſimilar. Mr. Marſham has two in his poſſe 
drawings of Reaumur, the other not to be diſtinguiſhed 10 dar 


which is repreſented i in Plate XVIII. except that it Wants the 
break, Or dent, 1 in the claws,” which 1s. ſo conſpicuous in this; 4 
He ſound his firmly fixed by its dlaws to the-thighs'of a large fly; 
whieh he caught on a flower in Efſex the firſt week in Auguſt; 
out great Abra Nt: 


and from which he could not diſengageit* 
and tearing off the fs leg, which he did on a piece of; w 


paper, and was much furprized to ſee the little aun ſpring | 


forwards full a quarter of an inch, with gieat 


again ſeize it's prey, en which he had great ble ted 5 


engage „ 7 | 0 
* N . d 4 


0 Fre. 3 4, AND 99. Pars XVIIL 7 : | 15 „ 
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The II which 18 ene mY Fig. 32 Plate XVIII. Vas 
originally named Phyſapus by Mr. de Geer, on account. of t 
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The Are Up eh in s) arch pertkellaly in flow | 
figured here is the black trips, with white wings; 1 


have fix articulations, the body is black, th 


and hairy, the head ſmall, with two large reticular eyes. The 
e its JJ antennæ 
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divi d into fin 
The ex tremities 


| antennæ are of an equal ſize throughout, 
. oval pieces, which are articula 


[ the feet are furniſhed with a membranaceous-az 
18 LE Which it. can throw out or dra in at pleaſure. / | 


© © prefles this bladder againſt the ſubl 
| f and dene, to 11 elf thereb tot 


Wu 


. 4 ** 4 ö Fe 
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1 via | 
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elves at Fig: 4 
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There are no ſcales on the 2205 but a 
tubercles, which are exhibited in 
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the belly! is of the ſame blue colour with the elytra and * 8 
This, liale animal. hen viewed. by the naked! eye,i ſcarcely | 
appears to deſerye any notice; but when examined by; the 

OS M, 4 one of Ah N ds nent objetis.-we 


0 4 „ 


00 o led. DeiGeer mo aria ſearte. in i Sweden. 5110 1 : 


1106 1 ele f ©. "11370 IH! 2111 0 | 
3 | 
19 2 B. 3. en XX. 5% Vet a 213. 
#3 1h MOM NY OS ti titten 2 Alte. «1G: gas 


1 The - ine. eh comes at preſent under: our inſpection is 
peculiarly adapted to ſhew:the advantages of the microſcope, 
which alone will diſcover the peruiarities of it's figure ; this is fo 
remarkable, that the naturaliſts appear undetermined as to it's 
genus. Geoffroy formed a new. one: for- it, under the title of 
' notuxus, in which he has been followed by Fabricius; even Lin- 
næus himſelf eould not determine at firſt where to place iti ſor in 
the Fauna Suecica he makes it an attelabus, but in the laſt edition 
of the Syſtema Naturæ he has fixed it as a meloe, calling it the 
meloe monoceros ; out {till he adds, genus difficile determinatur | 
forte huic proximum.” Both Geoffroy and Scheffer have'given 
figures of it, but as they had not that kind of way I | 
would aliſt them, their e are pet pa e , e 


n 4 l x $5 as 
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The head is TOR a appears to Oy kia, or 11 ied. under 
the thorax, which projects forwards like à horn; che antenne are 
compoſed of many articulations, and with the feet are of à dirty 
yellow. The hinder part of the thorax is reddiſh, the fore-part 
blue The Kaen are Wav with a black ee line 

down. 


g__— 
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down the ſuture; there is a band of the. ſame; RU near the 
apex, and allo a black point near the baſe; the whole animal is : 
curiouſly covered with hair. Geoffroy Go it is found on um- 
belliferous plants; the one Hogs Is Was eel in ne 3 
the n bar 18 ſeen Ae . 039 Sw} 02 8 iN - 6d 115 80 
| a. 

Fi ig. 1 nat 3, Plate XIX. * nos 4 two of 11 . of Was 
monoculus apus of Linnæus. They are curiouſly:contrived to 


aſſiſt the animal in Frimming, ny form a 0 beautiful object 


for eee FFF 
Fi ig. 2 121 15 are of the natural Lee. 3 


Or ru „ Schlxs or Fisk. 1 (344 43 N 
[Ty mY 4 


12 * 
Ji nn . KL] Ex 


The owiide coverings, « or ſcales, of fiſhes ee an im 
variety of beautiful objects for the mieroſeope. They are ed 
in the moſt admirable manner, and arranged with inconceivable 
beauty and regularity ; ſome are of à Jang ſnape, others nearly 
round, ſome ſquare, varying in hape, not only in different ſpe» 
cies of fiſh, but even conſiderably on the ſame fiſh; thoſe which 
are taken from one part not Os nn ſimilar to ole which 
axe taken from another, on . Le; ATR | EFF VP 1 95 : 

Leere ſuppoſed each ſeale to PLP. ft of An nl of . 
ſcales, laid one over the other, or more ſimply of an infinity. 6 
ſtrata, of which thats DEX the bogy of the fiſh are the largeſt...” 

CC Bun 2513 Jo. nit or 

Theſe Pr? exhibit 1 of ory! Je: utiful pen tr a "= 

when viewed with the microſcope, we find them to be conſtru ed 
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„ e with 
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with. wonderf al art. In in bf cales we Aiteoper a piodigiou 
number of concentric flutings, too fine; as well as too near each 
other, to be eaſily enumerated; they are probably formed by 

edges of each ſtratum, denoting the limits thereof, and the 
different ſtages of the growth of the ſcale. Theſe flutings are 
often traverſed by others that proceed from the center of the 
ſcale, which is ſeldom in the middle thereof; theſe ee v 
an a ST line l this center to * circumference. 


. ſ 


"Th ig. 7, | Plate x. 0 a le Ben a ſpecies of dba Partot 
fiſh of the Weſt⸗ Indies, EY Rn ng Fi Fig 8, che Tru 
ſize of the ſcale. 1 i Oe 
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x SHE * 
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4 283 ö : 
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F ig. 9, Plate X. is a cee of the earch, which is bude on 
the e coaſt. 
Fig 105 the fame rae of the natural lie. ö wy | ; e 12 
87 ah 55. Plate XIX. a ale Yeh 5 badged, as be inthe 
microſcope. Fi 8. 8, the ſame of the natural fize. | Ei 


Fig. 9, Plate XIX. a ' Rite ba a ce of Perch from 
Were, magnified. F 18 10, 12 ſeale of i It s real ſize. | 


Fig. 11, a elle from the foal-fiſh, -dilfnrated; as it Ae in 
| the microſcope; the pointed part is that which ſtands without 
the ſkin, as may be ſeen in Fig. 5, which repreſents a piece of 
the ſkin'of the ſoal, as viewed by the . l Ti 92 6 
and 1 12, the ſame b of their teal'f die 
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diſcovered theſe animals, and gave ſome account of them in the 
Philoſophical Tranſactions for the year 170g. There is alſo in 
the ſame volume a letter from an anonymous hand on this ſubjeg. 
We had, however, no regular account of them, their various 
habits, their different ſpecies, or of their wonderful properties, 
till the year 1740, when they firſt engaged the attention of Mx, 
Trembley, to whoſe aſſiduity and obſervations we are indebted , 
for the knowledge of their nature and economy; 424 


Before theſe diſcoveries of Mr. Trembley, Leibnitz and Boer- 
1 haave, by reflections on the various gradations in the ſcale of 
animated nature, .had endeavoured to prove that there might be - 
degrees of life between the animal and the plant, and that animals. 
might be found which would propagate hy ſlips, like plants 
Theſe conjeftures were verified by Mr. Trembley, but not in con- 
ſequence of any preconceived ideas in favour of ſuch a ſuppo- 
ſition ; on the contrary, it was only by repeated obſervations that 
he could deſtroy his own pre judices, and join theſe wonderful 
begs to the animal OO. 
4. $ 
Though natural hiſtory i is Gs fruitful in Sep þ ft, it 
bas hitherto produced none ſo ſin * as the various e 
of the different ſ pecies of the Marin: | LS 
1 mall ann firſt, to Am the progrels | of * Se 
in which we ſhall ſee with what ſage caution and accuracy Mr. 
Trembley, and other naturaliſts, examined this wonderful phæ- 
nomenon, and what accumulated evidence | was * neceſſary 


to eſtabliſh ne ne i 


f 
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We find Mr. Trembley writing in "January; 1741, to Mr. 
Bonnet, that he did not know whether he ſhould call Us object 
which then en gaged his attention a plant or an animal. I have 
ſtudied it, ſays he, ever ſince June laſt, and have found in it 
ſtriking charaQteriſtics of both plant and animal. It is a little 


aquatic being. At firſt ſight every one imagines it to be a plant; : 


but if it be a plant, it is ſenſitive and ambulant; if it be an animal, 
it may be propagated by ſlips, or cuttings, like many, plants.” It 
was not till the month of March, in LN 1282 Jour that he could 11 
ſatisfy hicſelf as to their nature. 8 : | 


When Mr. Renner _ for 95 e firſt time, two 1 find 
from one that he had divided into two parts, he could hardly 
believe his eyes ; and even after baving repeated the operation an 
hundred times, and again examined it an hundred ene he os, 
that the 1 was not become familiar t to . ou 


7 


The firſt account the Royal 151 8 of hs A CFE 
properties of this inſect, was in a letter from M. Buffon (dated the 
18th of July, 1741) to Martin Folkes, Eſq. their preſident, ac- 
quainting them with the diſcovery of a ſmall inſe& called a poly- 
pus, which is found ſticking about the common duck weed, and 
which, being cut in two, puts forth from the upper part a tail, 
and from the lower end a head, ſo as to become two. animals | 
inſtead of one. If it be cut into three parts, the middlemoſt puts 
out from one end a head, and from the other a tail, ſo as to be- 
come three diſtin& animals, all living like the firſt, and perform- . 


ing the various offices of their ſpecies: which obſervations Are, 
adds M. Buffon, vell averred. | 
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ing than this, that man, at pleaſure, ſhould have a kind of 
creative power, and out of one life make two, each completely 


_ ceptions and powers of motio 


account of a water inſet, not yet known to or deſcribed by any 


o to be exalily true. 


prejudices which then combated the belief of thele facts. Some 
of our friends, ſays. the author, who are firmly attached to the 1 
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ory more aflonilh. 


There is no phenomenon in al natutal hi 


formed with all it's apparatus and functions, each with its per- 
and ſelf. p reſervation, each as 
complete in all reſpeQts as that from which it derived it's exiſt. 
ence, and OOO. enjoying | the humble PIO o Its 
nature. 


* 4 \ J 
4 5 | 475 
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Mr. F wks; in contention of ha Ss antics, commu- 
nicated to the ſociety a letter from C. Bentink, Eſq. at the Hague, 
dated September, deſcribing che inſeQs diſcovered by Mr. Trem- 
bley, adding, that he himſelf had ſeen them. In November 
a letter was read from Dr. Gronovius, of Leyden, giving an 


author; after eſ cribing 1 it, he adds, * but what | is more ſurprizing, 
if this animal is cut into five or ſix pieces, in a few hours 
there will be as many animals, exactly ſimilar to their parent.” 

The accounts of this animal were ſo extraordinary, that they were 
not credited until Profeſſors Albinus and Muſſchenbrock were | 
provided with animals, and found * thas had been related ther- 


he 


| November 2 5 a 1 ** from Catnbrilige was 4 at Bs Ropil 1 
Society in which the author endeavours to leſſen, hy reaſon, the | 


general I” ſical notions op have gt: learned, mw 


| *. Goldſmiths Hiſtory of the Earth and Animated Nuturts » f 
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ſtrongly againſt the poſſibility of ſuch a fact; but I haye myſalf 
owned, on other occaſions, my diſtruſt of the truth, or certainty 
at leaſt, of ſome of thoſe principles, and- I ſhall make no ſcruple of 
acknowledging, that I have already ſeen ſo many ſtrange things 
in nature, that I am become very diffident of all general aſſer- 
tions, and very cautious in affirming ' what may or may not 
poſſibly be. The moſt common operations, both of the animal 
and vegetable world, are all in themſelves aſtoniſhing, and 
nothing but daily experience and conſtant « obſervation can make 
us ſee, without amazement, an animal bring forth a T_ on the 
fame wh or a tree enen and hoe une and lait. 


* The fans dw. ank experience e it ae to 
us, that beſides the firſt way of propagating vegetables from their 
reſpective fruit and ſeed, they are alſo propagated from cuttings, 
and every one knows that a 
and only ſtuck into the ground, does preſently take root and 
grow, and become as real and perfeRt a tree as the original one 
from which it was taken.” Here then we find in the vegetable 


kingdom, quite 


logies between theſe two claſſes of beings ; ; and the more they 
have penetrated into nature, the more they have extended'this. 
analogy : now in ſuch a ſcale, who. is the man that will be bold 
to ſay, juſt here animal life entirely ends, and here vegetable life 
begins? or, juſt ſo far, and no farther, one ſort of operation 


goes; and juſt here another ſort, quite different, takes it's place? 
or again, who will venture to ſay, life in every animal is a thing 
abſolutely different from (in wp we digs £ the ſame name | 


ig of a willow particularly, cut off 


mon, the very thing of which we have an ex- 
ample before us in the animal kingdom, in this new- diſcovered 
inſet. The beſt philoſophers have long | obſerved ſtrong ana- 
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in every vegetable?“ Thus does the author endeavour to per. 


ſuade the prejudiced, and lead them to pay attention to the facts 
which were now laid open to their view, and which were further 


confirmed by a letter from Mr. Trembley, in January, 1740; 
which letter was ſtrengthened by an extract from the preface to 


the ſixth volume of Mr. de Reaumur's hiſtory of inſects. In 


March, 1742, Mr. Folkes gave an account of them to the Royal 


Society, from obſervations made on ſeveral polypes which had 
been ſent by Mr. Trembley from Holland to him. The inlets 
now began to be known, and were ſoon found in England, and 
the experiments that had been made on them abroad were pub- 
liſhed by M. Folkes,* my father, + and Mr. Baker: I conviction 


now became too ſtrong for PR and ent abjetzzons 


gave way to facts. 
This animal is deſcribed in the following manner: 9 
H x Fra 


Animal baſi ſe Ae vagum, 8 lineare nude, 
contractile. Os terminale, cirrhis ſetaceis cinctum. Prolibus 
lateralibus (autumno ovis) deciduis. 


This animal fixes itſelf by it's baſe, it is. gelatinous, linear 

naked, can conti elf, ang. change it's place. It's mouth, 

uw 

* Philoſophical TianſaQions. 171 | 

+ Micrographia Illuſtrata. e „ 10 
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which-is at one elend: is ſurrounded: by hair, like feelers,” It ſends 
forth it's young ones from its 1 which api off; but in the. 
autumn it ery 6885 rom: i 0 | 


3% * * "Ba 
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1 


I. Hydra viridis tentaculi ſubdenis brevets. - 


Green polype, generally with abou ten ſhort arms; i is re- 
POO Fig. 5» Plate XXI. TAO WET 10-1; 55 


2. Hydra fuſca, W ſuboRtonis bogen. 1 


wh 


This polype has very holes arms, . eight in 1 PO tis 


repreſented at Plate XXI. Fig. 7: The arms are ' ſeve 101 times 
_ than the body. 


+. Hy criſes, tentaculis ſubſeptenis FEI Hes 
R This polype has alſo generally long arms, in number about 
ſeven; it is of a yellowiſh colour, ſmall towards: the bottom ; it is.” 
repreſented at Fig. 6, Plate XXI. 
4. Hydra 6 tentacus wk mediocribus. | 


The arms of this oboe are e about Aar in number, ; 
and of a moderate 3 al 


5: Hydra hydatula, a 3 quaternis icke, corpore «ef 
carlo, Fig. 1, 2, g. 4 Plate XXI. 


This 


w_ 10 , - M kart 


| This polype has a veſicular body, and four obſolete arin; Ty 
found in the abdomen of ſheep, Leine: Ge.) 770 yay Þ 779 


%.# 


1 Hydra ſtentorea, tentaculis claus aper  infundbul 


formi. 


This polype has Tr called tunnel In the 3 is fur- 
rounded with a row of hairs; it is s abe at Fig. 27 and 28, 
Plate XXII. 


. » ” 


7 Hydra ſodialis mutica woroſa del. | 


| Bearded thick and winded.” rs. 1 4. Plae XL. 


Or THE HYDRA Vizipns, bros Tosca, AND; HrpzA 


4 \ Grrsra, | 


Theſe three (packed; of the hydra having deen thoſe on 3 
che greateſt number of experiments have been made, and of 


which we have the beſt information, it is of theſe only we ſhall 


ſpeak in the following accu, unleſs we b give particular 1 notice 
thereof to the reale, ee ie 


* 


There are © M* itiiaalls more difficult to Aeſerde chan 1 hydra 


as it has ſcarce any thing conſtant in its form, varying con | 


tinually 1 in it's figure ; they are often fo belet, with Joung, as to 
appear ramoſe and divaricated, the young ones coulthaſing = as it 
were a Hoſe of the ret Rods” i 


Whoever 
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| Whoever has looked with care at the bott om of a1 wet + ſhallow e 
ditch, when the water is ſtagnant, and che ſun has been powerful, 
may remember to have ſeen many little tranſparent lumps, of a 
jelly like appearance, about the ſize of a pea and flatted- on one 
ſide; the ſame appearances are alſo often to be ſeen on the mes | 
fide of the leaves of thats weeds; or Ph: Wan e on the uber | 


and bemingly i inanimate, Wund Alben Add rbed, 
cited by the calls of appetite; to action. They are generally fixed ; 
by one to ſome ſolid ſubſtance, at the other end there is a 
large opening, round about which the arms are placed as ſo 
may: _ round a center, which center | is the mouth, | 


They are lender and d 5 of a kind 0 e fub- * 
ſtance, in conſiſtence ſomething like the horns of a ſnail, and can . 
contract the body into a very ſmall compals, or extend it o "vl 
_ conſiderable length. They can do the ſame with the arms ich Kee. We 
theſe they ſeize minute worms and various kinds of aquatic inſects 
bring them to the mouth and ſwallow them. After the food is 
digeſted, and the nutritive parts which are employed in ſuſtaining 
its life are LR" en the Ng pens n = emainder' _ 


7 51 ' YE 


The firſt PIER which Mr. Trembley <tc was one . 5 
the hydra viridis, repreſented at Fig. 5, Plate XXI. Theſe are e 
generally of a fine green colour. The indications of ſpontaneous „ Ky 
motion were firſt perceived in — of cheſe little creatures 
they can extend or contra, bend and wind them divers ways| © 
Upon the ſlighteſt touch they contratt themſelves ſo much, as to 


. Ten lictle 1 more than a grain, of A greek emer the arms 12 1 1 
1 | dip. i 
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This polype has a veſicular body, and four blew arms 1 
found in the abdomen of ſheep, Aae A | 11.56 Hase in 


6. Hydra en centaculis claus + corpore  infundibul 


"PIO 


This polype has been called . 1 the ed is fur- 


| rounded with a row of 9 855 ; it is eee at Fi 18. 27 and 2. 


Plate XXII. k 


* . f * 


7. Hydra focilis mutica toroſs rugs. 


Bearded tick po; wrinkled, Fi 's 1 1. Pine 0 


4 . 
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o THE HYDRA oe tre Hypxa Fusca, AND Krona 
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Theſe three echt at the hydra having been thoſe on which 
the greateſt number of experiments have been made, and of 
which we have the beſt information, it is of theſe only we Thall | 
ſpeak in the following Wee, unleſs “ we c give particular notice 
chereof to the reader, VVV 


There are few animal more Aificult to deſenbe than the hydra, i 
us it has ſcarce any thing conſtant in its form, varying cons 
tinually in it's figure; they are often fo beſet, with young, as to 


appear ramoſe and divaricated, the young ones s coliltivating a as it 


were a part of the ent wache e 


Whoever 
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Wiertz has looked with care at the bottom of a nth ſhallow 
' ditch, when the water is ſtagnant, and the ſun has been powerful, 
may remember to have ſeen many little tr n{parent lumps, of 
jelly like appearance, about the fize of a'pea, and flatted on one 
ſide; the ſame appearances are alſo often to be ſeen on the under 
fide of the leaves of thoſe weeds, or plants, that grow on the ſurface 
of the water; theſe are the hydra, gathered up into a quieſcent ſtate, 
and ſeemingly manimate, becauſe either undiſturbed, or not ex- 
cited gn che calls of appetite to action. They are generally fixed 
by one end to ſome ſolid ſubſtance, at the other end there is a 
large opening, round about which the arms are placed as ſo 
many _ round a center, which center 1s the mouth, 


They: are Gender 24 ed Kai a of a kind oft ender ſub- 
ſtance, in conſiſtence ſomething like the horns of -a-ſnail, and e can 
contract the body into a very ſmall compaſs, or extend it to _ 
conſiderable e They can ike ſame with the arms: with 
theſe they ſeize minute worms and various kinds of aquatic inſects, 
bring them to the mouth and ſwallow chem. Afier the food is 
digeſted, and the nutritive parts which are employed in ſuſtaining 
it's life are ſep 2 rated from 'the _ they: __ the eg an 4 
the mouth. #4 £090 18 ; . en ns a 1 41 125 * 10 e 


N 
4 


3 


The firſ a e which Me. Trembley- . was one * 
the hydra viridis, repreſented at Fig. 5, Plate XXI., Theſe are 
generally of a ſine green colour. The indications of ſpontanecus 8 
motion were firſt, perceived in che arms of theſe little et 
they can extend or contract, bend and wind them divers 
Upon the ſlighteſt touch they contratt themſelves ſo much, as to 
"A little 1 than a grain, of a green ſubſtance, the arms 

3 © | diſap- 
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diſappearing entirely, He ſoon after found the hydra griſea Be 
6, and faw it eat, ſwallow, and digeſt worms much larger than 
itſelt. This diſcovery was ſoon n e wa, 150 mas ppg 
wy Fig. 7 Plate XXI. 9 eee 1a A HG 
E tg 11 
The moſt 5 attitudes of dale loin are hoſe which. are 
. repreſented in Fig. 5 and 6, Plate XXI. They fix the poſterior 
extremity 6 againſt a plant, or other ſubſtance, as e /; the body 
a b, and the arms à c, being extended in the water. There is a 
ſmall difference in the ge of the three | en which we are 
no en 
The bole of the ds viridis, Fin ig. 32 oa of Pe yd 
griſea, Fig: 6, diminiſh from the anterior to the poſterior ex- 
tremity by an almoſt inſenſible gradation. The hydra ſuſca does 
not diminiſh in the ſame gradual manner, but from the anterior 
extremity a to the part d, which is often two-thirds of the length 
of their body, it is nearly of an equal ſize; from this part it be · 
comes abruptly. ſmaller, and goes on from thence of a regular 
fize to the end. The number of arms in theſe three kinds are at 
keaſt fix, and at moſt twelve or thirteen, though eighteen may 
ſometimes be found on the hydra griſea. They can contratt their 
bodies till they are not above one-tenth of an inch in length; 
| they can alſo ſtop at any intermediate degree, either of contrac- | 
tion or extenſion, from the greateſt to the leaſt. The ſpecies 
repreſented at Fig. 5 are generallly about half an inch long 
when ſtretched out. Thoſe exhibited at Fig. 6 and 7 are about 
three-fourths of an inch, or one inch, in length, though ſome are 
to be found at times about an inch and an half long. The arms 
of che an wee Fi i 5, are e ſeldom _ than their badies; 
„ thoſe 


ys 


a 
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thoſe of Fi ig. 6 are. commonly one inch long, while thoſe of Fig. 
7 are eee n eight eber e 9 N has Fe 


2 10 19. 
* 
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4 


4-3” 1 Ar * oa 17 | . . 


The bulk of 40 1 decreaſes. in propeftion. as HH 3 | 
& them- | 
ting the water in which 

ſelves ſo much when 


_ themſelves, and vice verſa, They may be made to contre 
ſelves, n pip touching them, or agitat 
e contained. They all contract the 
the r, as to appear only like . little, lump: of 

jelly. They can contract or extend cheir arms wi it 
or contracting the body, or the body with. T 
tion in the arms: or they can contract or dilate only ſome. of the 


arms, independent of the reſt: they can alſo bend their body and . 


arms in all poſſible directions. Thoſe repreſented at Fig. 7, let | 
their arms in general hang down, 1 making, different turns and re- 


turns, often directing ſome of them, back again to the top of be 
water. They can alſo dilate the body at different places, ſome- i 


%, 


times at one part, and then again at another; ee, fey, vi 


thick ſet with broke, ed 1 hub. view d 
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They 3 a 1 og} which is; 1 1 | | 
power by which they: ſtre 


* 


every way. For ſup of 
Plate XXI. to be fixed by the tail &, having th 


* 


ther, by bendipg itſelf ſo as to brin 


5 $i 

ch out, contract, and turn themſelves 
- the hydra, or polype, ab, Fig. 16 

| body. and ar ms, a = ö 
extended in the water, in order to advance, it draws itſelf toge-⸗ 
the herd and arms down; to 


the ſubſtance. on which it is 10 move: 0 do chis, it fixes the | 


head, or the arms, as in Fi ig. 17 when theſe are yell fixed, it 8155 
as in Fig. 18. 


looſens the tall, and draws it towards the head, 


þ LI 3 $3 2 15 5 8 % F which | 
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which it again looſens, and reſting on the tail, retches it out, as 
in Fig. 19. It is eaſy to ſee from "thik account, that their manner 
of walking | is very analogous to that of various terreſtrial and 
aquatic animals. They walk very flow, often ſtopping in the 
middle of a ſtep, turning and winding their body and arms every 
way. Their ſtep is ſometimes very ſingular, as in the followin 
inſtance: ſuppoſe the polype à b, Fig. 20, to be fixed by the tail 
5, the body and arms being extended in the water, it firſt bends 
the fore- part towards the ſubſtance” on which it is moving, and 

fixes it thereto as at a, Fig. 21; it then looſens the lower end, 
_ and raifes it up perpendicular, as in Fi ig. 22; now bending the 
body to the other fide, it fixes the tail as in Fi 18. 23; Gn FR 
ing the anterior 8 it riſes up, as in n Fi ig. 24. 88 


* 


150 deſeend at pleaſure to ihe bottom of the water, «wal 
aſcend again, either by the ſides, or upon ſome aquatic plants; ; 
they often hang from the ſurface of the water, reſting as it were 
__—_ the tail; at other times they are ſuſſ pended by one arm from 

They walk alſo with eaſe upon the ſurface of the water. If 
the extremity of the tail b, Fig. 7, be examined with a mag - 
nifying glaſs, a ſmall part of it will be found to be dry, and above 
the ſurface of the water, and as it were in a little concave ſpace, 
of which the tail forms the bottom, ſo that it ſeems to be ſuſpend- 


ed on the ſurface of the water, on the fame PIR: that a {mall 
pin, or needle, is made to Iwim. e 


Hence when a polype means to paſs from the ſides of the glaſs 
to the ſurface of the water, it has only to put that part out of the 
water by which it means to be ſupported, and give it time. to dry, 
which it always does upon theſs occaſions, They attach them- 

5 8 ee 


1 
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ſelves ſo ammly by the tall to aquatic plants, en as not to 


be eaſily driven from the place where they have fixed themſelves; WA 
they e often further ſtr engthen theſe attachments, by means of one | 


or two of their arms, which any bots out er fix to goon 
| ſubſtances as o _ anchors, 2 is TL 


* 


| "3 77 ; 
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The me of aha palipe,' or ea i und at e bees pen 
of the body, in the middle between the ſhooting | forth of the 


ns. The mouth aſſumes different appearances, according to 
e different purpoſes of the inſebt; ſometimes it is lengthened 


* and forms a little conical nipple, as at Fig. 19, Plate 


XXIII. A; ſometimes it appears truncated, as at Fig. 8, Plate 
XXI; at other times the interval between the arms appears cloſed, 
as at Fig: 2 how's 12, Plate XXII * or ee as at Fig. 11, 


either of the e laſt caſes, ſmall 1 aperture may! be diſcovered 


Z . * 
1 


Tu dc 0 & he yen n opens into the md which ; is a 


kind of bag, or gut; that goes from head 10 tail; this may be 
percerved by the naked eye, when they are expoſed to a ſtrong 
light, or a candle placed on the oppoſite fide to the eye; for the 


colour of the polype does not deſtroy the tranſparency thereof. 


The ſtomach will, however, be better ſeen, if the eye be aſſiſted 


by a deep magnifier ; one of them is repreſented: as highly mag- 
nified, at Fig.'8, Plate XXI. To be fully fatisfied whether they 
were perforated throughout, Mr. Trembley cut one tranſverſely 
into three parts 7 each piece immediately contracted itſelf, and 


became v very ſhort, and being placed in a ſhallow glaſs full of water, 


and viewed through the microſcope, they were found to be viſibly 
ren ("I are W as 1. 1 in the. micro- 


ſeope, 


_— — 
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ſcope, at Ng. 6, 7, 8, Plate XXIII. A; irs month vn Was at the 
anterior end a, Fi 18. 8, of One of theſe parts y he n Was at | 
the end hᷣ of the third part, Fig. 6; as this piece Was galſg per- 
forated, it plainly appears, that the tail of the hydta is open. 
The perforation, which 1s thus continued from one end to the 
other, is called the ſtomach, becauſe it contains and digeſts the 
aliments. The ſkin which incloſes the bag. and forms the 
ſtomach, is the {kin of the polype itſelf; ſo, that the animal, may 
be ſaid to conſiſt of but one Ein, diſpoſed in the ſorm of a tube, 

or gut, open at both ends. On opening che polype. no veſſels 7 
are to be diſtinguiſhed; and whatever be the e of . odr 3 
ae ee. it e een in ths 3 i Rr ns "Re 


1 | I o ö 5 ö "IN 
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The lein —_ 15 0 far plane Hogs 254 : [perform all | how open 
tions neceſſary for the nutrition and growth of the animal, with. 
out conſidering thoſe that are neceſſary for its various motions. 
Whatever are the means the Author of nature has employed for 
theſe purpoſes, ve are ignorant of them. If their ſkin is examined 
by a microſcope, . it appears like ſhagreen, d or as if it were cover- 
ed with little grains; theſe are more or leſs ſeparated from each : 
_ dee to the dame in which 5 Way is extend or 


1 ' ; y ö 


» 5 
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er il 

| If By bps of: a 1 Ts cut eee 245 1 placed, ſo 1 

the cut part of the ſkin may lie directly before the microſcope, 
the ſkin throughout it's whole thickneſs will be found to conſiſt of 
an infinite number of tlieſe grains. Io know whether the inſide _ 

of the ſtomach was formed of ſimilar grains, ſeveral of them 


have been laid open and examined by the microſcope; the inte- 


rior ſurface was then found to conſiſt of an iwwerſe number M_.. 


k - 


5 | them, 
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the.” being as it were more ſhagreched than * exterior one, 
and leſs tranſparent. The grains are not ſtrongly united to each 
other, but may be ſeparated without much trouble. Fig. 10 
Plate XXIII. A, repreſents a piece of ſkin thus laid erg 10 
examine theſe particulars further, a piece of ſkin a, Fig. 9, was 
laid in a few drops of water, on a piece of glaſs, before the mi. 
e, and ſome of the grains were ſeparated from 1 it, as at b 
c d, by prefling them with the point of apin; in endeavouring | 
to open them, they ſpread th themſelves. into all p olf the water, 
and at laſt regainglin heaps, as at e > and * fo 

fe a hypo is el placed b before the microſcope, without 
wounding it, you will ſeldom be di in ſeeing ſome 
theſe grains detach themſelves from. the ſuperſicies thereof, a 
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Bur if ik grains ſeparate diene in ge 8 15 he : 
ſymptom of a very. dangerous diforder ; ; the ſurface of the polype 


thus attached becomes more and more irreguk ; and; is no longer 
well terminated and defined as before. The grains, fall off on all 
ſides, the body and arms contract and dilate, it becomes of a 
white ſhining colour, loſes it's ſorm as at a, Fig. 4. Plate XXIII. 
A, and then diſſolving into a beap of grains, as at b, Fig. 5: 
The prog? of this dilorder is s moſſ eaſiy obſhrved and the 


5 TI. 40 a 1 5 * N Li . 
* _—_— 1 * 3 ” 4 &- 1 * # 1 N : 4 Py 2 * 1 F 4 1 *. - In ö 80 \ * 7 
; $i n 1 $A K+ 4 1 2 <3 4 £ h 14 ts a 8 355 ES $8 Kt Es S. 
» | y 1 s — 85 he 
a L N e 1 £23 * "4 : 


; * 


af ee Hf te buten, e 178 1 cal ot 
1 Wa os accurate examination ſhews Gut the;ſkin 
is formed of a kind of glarous ſubſtance; a a ſpecies of gum, which 
fills ' up the intervals between the grains, in which hey are 
e and by which they are; attached (though weekd 2 tate 
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It has hoſe already obſerved, that it is to theſe grains that it owes 
It's ſhagreen-like appearance; it is from them alſo that it deri 
it's colour; for when they are ſeparated from the polype, they 
ue the ſame colour with it; whereas the glarous matter ix without 
any diſtinguiſhing colour. The conſtruction of the polype ſeema 
then to be confined to theſe glandular grains, to the viſcous mat- 
wy and the ethos 9 which , . Rt: ghrou alone, | 
l 

The ſtructure F. the arms * the Appen very N 0 
that of their body. When they are examined by the microſcope, 
either in a contracted or dilated ſtate, their ſurface is ſhagreened; 
if the arm be much contrated, it appears more ſo than the body ;' 
on the contrary, it appears leſs ſo in proportion as they are more 
extended, almoſt quite ſmooth when at their full extenſion; ſo 
that in the hydra viridis the appearance of the arms is continually | 
varying, and theſe variations are more ſenſible towards the ex- 
tremity of the arm than at it's origin, as at Fig. 10, Plate XXI. 
but more thinly ſcattered, or farther aſunder, in the parts further 
on, as at Fig. 9, Plate XXI. The extremity is often terminated | 
by a knob, the hairs which are exhibited in Fig. , cannot be 
ſeen without a very deep magnifier, however they indicajn a tyre 
ther 88 of A 3 in this lixde arc „ene A 
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Al e of dil lind 160. a eb bebe to turn 
tow ards the light, and this might naturally induce the 1 inquirer to 
lock for their eyes; but how carefully ſoever this ſearch has been 
| purſued, and however excellent the microſcope: with whieh every 

part has been examined; yet no appearance of this organ was 
found. Notwithſtanding this, they conſtantly turn themſelves 
n the n ſo that if that part of the glaſs in which we 
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The polype does not always wait for it's prey, it foels for 7 it, 
ati} in a manner follows it. It may be aſked, how can it do this 

When it has no eyes? or, do the glandular grains anſwer this 
| . purpoſe? Who can anſyer the queſtion n what are our own eyes 

but glandular grains of a larger fize? If this ſhould be the caſe, 

our hydra would again exceed and realize the fables of the an- 
cients, being an argus entirely compoſed of eyes. Be this as it 
may, they are certainly in poſſeſſion of ſome ſentiment by which 
they can perceive the approach of their prey, and which renders 
chem attentive to all wan wy Nee or rags Ky e 


1 


When the arms obf a „pepe are ge put a add 
any kind of worm; into a glaſs, (ſee Fig: 1, Pl. XXIV. A) and with 
the point of a pencil puſh it towards one of the arms; as ſoon as 

it touches this it is ſeized ; the worm, or millepedes, endeavours | 
by quick and firong efforts to diſengage itſelf, often ſwimming ; and 
diragging the arm from one ſide of the glaſs, to the other. This 
violent motion of the prey obliges the polype to contract Arongly | 
the arm, in doing which it often twiſts it in the form of a cork- 
ſcrew, as at o i, by which means it ſhortens it more rapidly; the 
ſtruggles of the devoted animal ſoon bring it in contact with ano- 
ther arm, theſe contracting further, the little creature is preſently 
engaged with all the arms, which contract ſo much as to * GOP | 
| it to the buen bo ned Which! it is $ ou and fubdued.” 


- When a poype Bs Sothing to eat, it's bat 1s ate 
open, but ſo ſmall that it can ſcarce be perceived without the 

aſſiſtance of a magnifying glaſs; but as ſoon as the arms have . 
conveyed the prey to the mouth; it opens itſelf wider, and this in 
Proporuph 4 to the ſize of the animal that i is to be devoured; ve M7 
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lips gradually dilate, and adjuſt themſelves accu 
of the prey. The greateſt part of the animals 
polype feeds, are to its mouth What an ap 
Ke be to the man. 
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The worms, Kc. N w 
brought to the mouth in the ſame ſituation; if 


to it 1 one of their extremities, it is not requiſite that the polype rl 


it's mouth oonſiderably, and; in effect it 


it ſo wide, 166) preciſely to give entrance to the W Fig. 5, „„ 


1 
* 


Plate XXIV. A. If it be not too long for 
there extended; but if it be longer, 
bent, ſothat when the worm is entir 
1 folded i in the ſtomach, my | 
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Fig. 2, Plate XXIV. th | a 

points of it's boat-like lips, 0 

ſwallows the worm, Fig. 4. Plate XXIV. "yp 1 4 1 *. 178 
A vorm is killed ſo ſoon by a polyp 

they muſt contain the moſt active and 

lips pee the worm but it expires, 
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Rn wnllowed, it may 


ol the worm, be preſented o VVV 
the mouth of the debe it ſeize this = with the 5 0 extend- 
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. ſoon as the Romach- is filled, it's capacity is! 5 00 J date 
| body i is ſhortened, Fig: 6, Plate XXIV. A; the arms are for the 
_ moſt part contracted, he polype hangs down without wodion, 
and appears to be in a kind of ſtupor, and very different from its 
extended ſhape; but in proportion as the food i 18 digeſted, and; it 
has voided the excrementitious e e 1 1 e and 


HOT rECOVETS 1 its 5 form. e Wa 


* % 34 £7 & 
£4 


"The lente of 0 the Wai permits us to Rt diſt nel) ts : 

worm which has been ſwallowed, Fig. 12, Plate XXIV. B, which 

gradually loſes it's form. It is at firſt macerated i in the ſtomach 

ol the polype, and when the nutritious Juices: are, ſeparated from 

it, the remainder. is diſcharged by the mouth, Fig. 19. Iris with 

' theſe as with other voracious animals, as they eat a great 5 
once, ſo alſo they can faſt for a long time. The en, of ne, 


i furniſhes RY I of _ e 1 e 5 2 


One (elner is obſervable; which 1 poctabiy an 
much to the digeſtion of their food, namely, that the aliments are 
continually puſhed back from one extremity to the other of the 
ſtomach ; -this motion may be eaſily obſerved with a microſcope, 
in a polype which is not too full, and in which the food has been 
already divided into little fragments. For theſe obſervations, it is 
| beſt to feed the polype with fuch food as will give a livehy- 
coloured juice; as for example, thoſe worms whoſe inteſtines are 
filled with red ſubſtances: for by this means we (hall ſee that 

the nutritious juices are conveyed not only to the extremity, of 

the body, but alſo into the arms, from whence, it is proh ble that 
each of the arms form alſo a kind of gut, which communicates | 
vie that 4 the e Some bits of ; a ſmall black ſnail, that is 
5 1 
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frequently to be found i in our ditches, was given to * polype. . - oe a 
The ſubſtance of this ſkin was ſoon reduced into a pu Ip. condi: 3s net net 
ing of little black fragments; on ex 1 1 
microſcope, theſe particles were per 


o 


ſtomach, and to pals from head to tail, VVV 
where theſe were as fine as a thread; ee were ee . "ae ns 


into the ſtomach, and from thence to the tat rom whence they ff 
: Were again e Pe Wn, Heh ps IPs her ae „%% ᷑ 


The grains take heir tinge fr fre wh h nouriſnes JF 
paolypes; theſe grains ene ben 17 e _ - _} 
with juices that are either or black; ; and they are more or: leſs. TN 

inged with theſe different colours, i in proportion, to the ſtreng th 
| and quantity of the nutritive juices. It is alſo. obſervable,- that 
they loſe their colour if 1958 with ali me ts. chat are not of 
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colour witl zmſel „ N | 
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„ polypes feed on n the greater] t of thaſe 
be found in freſh water. They may be nouriſhed e ns 7 he : » 
larva of ben, Kc. We will Tay eat. larger animals if 10 are ))) 

rg © aquatic inſets, ſmall fin. PT yt 
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worm, gays A eur Mallow i it's 1 continuing, * to . „ 5 ; L 4 
do till their mouths riieet, Fig. 8, Plates XIV „Az; in this poſition „„ hs 3 
they remain for ſome time, at laſt the wo breaks, and each hs © 


* 


times the combat doe 
2 diſpute the 
eouſly, and ws 


it's ſhare; for 
| continuing” to 
mouth advan 


end here, for each 418 | Lee 1 . 
it's . PER Mo 15 5 4 
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the worm, ſee Fig. 14, Plate XXIV. A; this combat ends ,,, 


1 N 
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fortunately for the devoured Polype than might 
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0 


pefied, for the other often gets the prey out of i it's b hue 
lets it out again found and fafe, after having impriſoned it above 
an hour. From hence we learn, that the ſtomach of the polype, 
which ſo ſoon diſſolves the animal ſubſtances which are Ae 5 
into it, is not e of en that of another poly: | 


Fig. 5, Plate XXIV. A, 1 abe a polype with We 525 a 
millipedes in it's mouth, as at a; the other part without as at m. 
Fi ig. 1, Plate XXIV. A, repreſents one ſuſpended in water by a. 5 
piece of packthread; C0 n, a millipedes ſeized by it, and drawn | 
partly towards the mouth; 1 o the bendings in the arm; p an 

arm in ſearch of a ſmall aquatic inſect. Fig. 2, Plate XXIV. a 
polype ſtretching itſelf into a boat - like form, to take or ſwallow. . 
a worm lying ſide ways. Fig. 4, Plate XXIV. A, the ſame polypfe 
with the worm ſwallowed and bent within it. Fig. 6, the ſaͤne 
plate is a polype in the ſituation they generally aſſume when they 
have ſatisfied their voracious appetite. Fig. 7, one that has ſwal- 138 
lowed a ſmall monoculus. a, Fig. , one whoſe arms are loaded. 
with monoculi. - Fig. 10, a polype full of them from head to tail, . 
Fig. g, one that has only ann a few of thlem. | 


i * * 


In this paragraph I ſhall f 5 of ſome of the 8 contained 
in Plate XXIV. B. Fig. 12, a worm ſeen within the ſkin ofa * 
polype. Fig. 1g, diſgorging the excrementitious parts thereof. 
Fi 18.11 weren one engaged with a 5 large worm, e ate 


#17 "Ei, 


"IN 8, Plate XXIV. A, repreſents two 5 ngaged in 
combat for a worm, o& which | of: en have bleed a. 
part. ac; 


1 fi 
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Fig 12, Plate XXI. a polype that has  Frallowed « fall fiſh e 
and e e VF 
Or THE | Genraarion or rie Mon. 5 1 0 ; 
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As the bm hath and the bydes gia are {OP PRONE larger „ 
than the hydra viridis, it is more eaſy to obſerve the WTR, CSS 0 
their producing their young. It is. 'upon theſe, therefore, [.. 92 
molt of the obſervations here recited have been made. If one or 
them be examined in ſummer, when the animals are moſt active 
and more particularly prepared for propagation, it will be found 
to burgeon forth from it's fides ſeveral little tubercles, or Knobs, 
which grow larger and larger every day; after two or three days 
inſpection, what at firſt appeared but a ſmall excreſcence, takes. 5 
the 8 1 a finall animal, ey reſembli 188 it's oh. ror X 


When a young 1 055 firſt bepins to > Hoot, hs 95 refcer 
terminates in a point as at e, Fig. 24, Plate XXIV. B, o chat it „„ H 
is rather of a conical figure, and of a deeper colour than that LW 
the body. This cone ſoon becomes truncated, and in a little 1 
time appears cylindrical. The arms then begin to ſhoot from the _ 
anterior end e i, Fig. 24, Plate XXIV. B. The tail adheres to 
the body of the parent, but grows grad ally ſmaller, till at laſt it 
only adheres by a point b, Fig, 23, Plate XXIV. B; it is then | 
ready to be ſe parated ; for this purpoſe} the mother and young 
ones fix themſelves to the glaſs; or other ſabſtance upon which 
they may be ſit vated. They have chen only to give a ſudden 


jerk, and they are divided from each other. There are ſome 


| trifling differences to be obſerved now and then in their perforni- | 
| ing this operation, which it would be toe o 1edipus . „„ͤ;ͤ ëł ͤVm 
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here. A be a b, Fi ig. 20, with a young: one, c 4, "EY 
it's body in an arch of a circle a d b, againſt. the ſides of the glaſs, 
the young one being fixed at the top d of the arch, with it's head 
allo fixed againſt the glaſs; ſo that the mother, by contracting the 
body, and thus n ſtrait, looſens herſelf yh 255 . 
' ONE. : 7 wu toned be ere inn „ foto 5 
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SY 


:Yho'y young ones ſhoot i in \ proportion to wo and of hoy Wea- 
ther, and the nature of the food eaten by the mother; ſome have ©] 
been obſerved to be perfectly formed in twenty - four hours, while 
others have 3 fifteen wah To, the ee the * 7 


ſeaſon. | „ 
5 1 94 
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The tail 1 this young polype communicates with * Ne 

of the food from the parent in the ſame manner as its own arms do, 

and the food lies in the ſame manner as in the arms. When chis 

fetus is furniſhed with arms, it catches it's prey, ſwallows, digeſts, 

and diſtributes the juices thereof, even to the parent body ; every 

good i is common to each. Here then we have evident commu- 

nication between the foetus and the mother; this communication 

was further proved by the following experiment. A large polype 

lone of the hydra fuſca) was placed on a flip of paper, in a little 
vater; the middle of the body of the young one was cut, and 
105 ſuperior part of chat e end Which remained fixed to the parent 
4 was found to be open. The parent polype was chen cut on each 4 
1 | fide of the ſhoot. Thus a ſhort cylinder was obtained, which was 4 
5 open at both ends. This being viewed through a microſcope, the 4 
light was ſeen to come through the. ſide ſlip, or young one, into Kg 

the Rog of the old one. For further eri ian the Fas 5 8 

cal 
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ed portion. was cut lengihways; on e thats? parts, not ; 
only the hole t of. communication, Fig. 17, Plate XXIV, B, was ; 
diſtinRly { ſeen, hut one might ſee through the end o of the young : 
one. On changing the ſituation of theſe two. pieces of prepared 
polypi, and looking through the opening e, F 18 18. the dy: = 
light was ſeen Gupngh the hole of cam A. | 


PE: 


aud Ate Lud oN | R 
mmunication rde the. 1 . young 
ones may. be ſeen. on feeding them; for after the Wade 
a b, Fig. 22, Plate XXIV. B, has eaten, the body 


the hydra fuſca the young o ones ; do. not proceed 
pr: the an 120 be, Fig 16, Plate XXIII. B, but only from the 
part a c, with this exception, there is no particular part of the 
body before the reſt, on which they produce their young. Some 
of them have heen fo. cloſely obſerved, and have ſo greatly mul- c 
tiplied, that there would be ſcarce any impropriety in ſaying they 
produced their young ones from. all the exterior, parts of the 
body. A polype puts forth often five or ſix. young ones at the 
ſame time. Mr. Trembley has had ſome that have produced nine | 
or ten at the MR time, and e me 3 ed 15 another came 
aug e TAK; 
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Though Mr, Tab has for two years ee c. . 
under his eye, and conſidered them with the moſt ſerupulous at- 
tention, he never obſerved Door $= like tho moped Tob 
more certai 
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ſeventh: generation; nay, they have even the faculty of mult ye | 
ing while they adhere to the parent. The arms of t e you vs 
ones don not ſ $ [Ot til the body 195 attained ine. length. ill 


11 eie 2 
Several excreſcencies, or + bed b ft 15 ape at tlie fans tim 
on a polype, which are ſo many polypes growing from one trunk; 
whilſt theſe are developing, they alſo-bud, which buds again put. 


TU little vides," the Laces and the if aw Wann a ſinig 
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and the "60 wants. 10 this ſtate t the | 
thick let with branches. | Several ene 


e this ber of pes or a. is Hoeol PR” 
birth to new generations, or freſh. p bee trees "Mo 5 
ſee a ſurprizing chain of exiſtence continued, and r 4. 5 
animals rr N produced, without ut a 5 Futon of ſexes. 5th |, 
| richie aach aq a ie F be 
Fra Fig 46, Plate XXIII. B. dhe reader may form an idea of 
the promptitude with which theſe cteatures increaſe and multiply; 
the whole group formed by the parent and i it's young: was about 
an inch and an half long; and one inch broad, 'the arms of wa ? 
mother and her nineteen little ones hanging down towards the 
bottom of the veſſel; the animal would eat about twelve n mono- 
culi per day, and the little ones about Nene e ons + 
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Ae cut be or eee, inf two or e 5 
parts, is not deſtroyed, each F a ' Bile time becomes 
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ener ah of 1 —_—_ ane 
would grow out of the anterior 


middle of the 
will eat at the 
or ſeven parts, it becomes a hydra, with fix or 
theſe are again divided, we ſhall have one with 
theſe, and as many nei ones will rings 
the heads thus cut. become new, poly 
many new hydras may again be form 
it exceeds the fabulous relation of the 
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manifeſt the: wonderful powers thereof. ſo- the babe ay K 
parts are adapted to receive life from the ſource of all life, and 
bern pai der of his ar nen G e 


The polypes may be as it were graſtec together: * lhe i 6 
dated portions of a polype are placed end to end, and then 
puſhed: together with a gentle force, they will unite, and form, 
a ſingle one. The union: is at firſt made by a fine thread; 
and the portions are Uiſtinguilhed by a narrow neck, which 
gradually fills up and diſappears, the food paſſing from one 
portion to another. Portions, not only of the ſame, but. 
pieces of different polypes, may be thus united together. Vo 
may fix the head: of one polype to the trunk. of another. And 
chat which is tows IN will 1 eat, and ee 95 5 
another. | 


There is full attbthir method of uniting theſe aha 1a com | 
more wonderful in it's nature, and leſs analogous to any known: 
principles of animation, and more difficult: to perform. It is 
effected by introdueing one within. the other, forcing. the body 
of one into the mouth of the other, and puſhing it down fo that. 
their: heads may be brought together; in this ſtate it muſt be 
kept for ſome time; the two individuals. are at: laſt united, and 
grafted 1 into each other; and the polype, which was at firſt dou; 
ble, is converted into one, with a large quae 220 arms, and 
performs all-it's- funQions aa actos ris 15 635i 


The bydra fuſca fyrnilide us with e „ to „lich 4 
we know nothing that is ſimilar, either in the animal or vegetable 


kingdom, They may be turned inſide out, like a glove, and 
"ch notheaik. | 


Mrenoscorront Esa. '” 


norwithianding 8 the apparent inaprobabiliry of the cirumſince; 
they live and ac“ as before. The lining, or coating, of the 
ſtomach now forms the epidermis, and the former epidermis now 
conſtitutes the coating of the: ſtomach. A polype thus turned 
may often have young ones attached to it's fide. If this is the 
cale, after the operation they are of courſe incloſed i in the ſtomach: 
"Thoſe which have acquired a certain ſize extend. themſelves 8 
vards the mouth, that they may get out when ſeparated from the 
body; thoſe which are but little grown turn themſelves inſide out, 
and by this means place en 9 on 8 outhde of the 
parent polype. 0 OY 


The polype. thus dane combines itſelr a thouſand” differens 
ways. The fore-part often cloſes itſelf, and becomes a ſuper- 
numerary tail. The polype which was at firſt ſtraſt, now bends 
itſelf, ſo that the two tails reſemble the legs of a pair of compaſſes, 
which it can open and ſhut. The · old mouth is at the joint as it 
vere of the compaſſes; it cannot, however, act as one, ſo that a 
new one is formed near it; and in a Wale time you have a new 


* * hydra. with ſeveral mouths,. 


Fig. 18, Plate XXIII.. B, repreſents the upper part of a polype 
that has been divided into two parts, a the upper, c the lower 
part, the end c being ſomething larger than that of a. common 
polype, and is ſenſibly perforated; in the ſummer time this bart. 
| often walks * eats the ſame 1 it. is * . 


Fig. 17,. the other it of the Mas! © "I the anterior 
end is yery open, and the edges of it turned a little outwards, .- 
which afterwards ng. inwards, cloſe. the aperture. This end 


now. 


['\ 
|! 


"I 


; 
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now appears Gnelled, as at c, Fig. 21; the- arms { hoot-out "fr 
this end; at firſt three or four points only begin to ſhoot as we. 
Fig. 20, and while theſe increaſe in: ſize, others app 


ppear between 
them; they can ſeize their prey, and eat before their arms have 


done growing. In the height of ſummer, the arms will often _ : 


begin to ſhoot i in twenty-four hours; but in cold renin? it wi | 


* 2 


be fifteen or Fg: roy: IE the hen? 5 s formed. 
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this DE allo a complete animal in alittle time. 12 
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The ſides of a cole, that ba bak cut longinidiwally, roll 4 
themſelves up in different ways, generally ginning at one of the 
extremities, rolling itſelf up in a heap, as at Fig. 1, Plate 
XXIII. B, with the outſide of the ſkin inwards; it ſoon unrolls it- 
ſelf, and the cut ſides form themſelves into a tube, whereof the edges | 
a b and e i, Fig. 15, on both ſides, meet each other and unite. 
Sometimes they begin to join at the tail end, at other times the 
whole ſides gradually approach each other. The ſides Jos ſo 


cloſe, that from the firſt moment of their Junction no [car ci be 


: diſcovered, 


* 


Fig. 14, Plate XXIIL B, 8 a pope panty joined, a8 


at i b; the rand cae not yet ed 


Fi ig. 20, Plate XXIII B B, en A ys. the wi of | 
| which have been b d mag 0 which means it MO. 
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rapidity than in vegetables, becauſe the polype 1 is nearly gelati- | 
nous, and it's parts are extremely ductile; this duciility i is ſup 


\ 


Mick oscori0 AL E884vs, 


We may now be permitted to make a few E on this 
ſingular animal. On conſidering che various Properties that have 
been already deſcribed, we ſhall find i in them many particulars 


that are very analogous: to others that are continually carrying on 


around us; we perceive that there is a ſucceſſive unfolding of new | 
parts. In every organized frame there is a continual effort to 


extend it's ſphere of action, and enlarge the operation of that 


portion of life which is communicated to it. This gradual evolu- ; 
tion requires a ſecret and curious mechaniſm to regulate and 
modify by re- action the continued conatus of the forming prin- 
oiple within it. The polype is an organized whole, of which 
each part, each. molecule, each atom, tends to produce another ; 
it is, if we may To ſpeak, one entire ovary, 'Aa compound of germ, 
or ſeed. Incutting a polype to pieces, the nouriſhing j Juices, which 


ae have been employed i in Gupporing the e whole, are made c 
10 act 8 each a : 


4 
When a polype i is divided le Net Re it e two > half 
tubes; the oppoſite edges of theſe approach, and i in a. very, ſhort | 
time form a perfect tube. The ſides are made to touch each 
other by certain motions and contractions of the piece; but a | 


ſoon as the edges come in contact, a flight adheſion takes pl Wm: 


the correſponding veſlels unite, and new ones are unfolded, as in 
a vegetable graft; by this means, the points of connection and 


coheſion are multiplied, the motion of the fluids are re-eſtabliſhed, | 


and with them the vital economy. Thus is performed with more 


ported and preſerved by the element which i inhabits, The ſame 
reaſonin ng. - 


within it; this part is to become 


which f ſoon ſends | forth arms, and is formed to the perfection 
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bn ie the akin cas live, whether the lim. iy. naw gk 
way or the other. The Author of nature did not create the 
polype to be turned as we turn a glove; but he formed an animal 
| whols viſcera were lodged in the thickneſs of the ſhin, and with 
powers to reſiſt the various accidents to which it. way wnaveidably 
expoled by the nature of it's life; and the organization ne 
for this Joy th my enrol tha 195 — ; 

42 e ges of Wd patty ke „ 
wy the viſcera neceſſary to it's exiſtence; it can, therefoxe, live hy 
klſlelf, and puſh forth a head and tail, when placed end to end 
againſt another piece. The vegetation confiſts.in unitingthe pos- 
tions, the veſſels of eaeh part increaſe in length, and a - 
nication is ſoon formed between them, which. unites the whole, 
The eaſe with which the paris unite, f is, as has been obſerved be- 
fore, probably owing to their gelatinous nature; for we find 
many ſimilar inſtances in tender ſubſtances. The ſolid parts of 


the embryo, as the fingers, unite in the womla;. tender t * 
leaves rehm, „„ 1 

Ae ebe eee is KPA 4 wa 
almoſt as ſoon as. it is divided flom the reſt; In the ſtruſture of 
thoſe animals which are moſt familiar to: us, a, particular place i is 
appropriated for-the- developement and paſſage of the embryo: 
But on the body of an animal which, like a tree, is covered 


*. 
o 


with prolific gems, i is not ſurpriaing that. the young: ones. ſhould 
proceed from it's fides, like branches from a tree. The mother 
and her young ones form but one whole; ſhenouriſhes them), and 
they contribute- to her exiſtence, as a. tree ſupp derts, and 
cally e by its ranches and. leaves. | 
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and he then ſuſpected them to be a particular fort of inſe&, beck 
in animal bodies, or at leaſt the embryos or eggs of them, 


1% Becauſe he obferved them included - 


* 
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dle internal bladder, containing the ſeru 
were to have any connection with it, but w 
| rap out, ſtill retaining, it's liquor, Wi fſgg 

2. He obſerved that this internal bla | 
5 body, more opak than the reſt of. 
from it, with an. ori 


* 


1 dling any, of; 
ex; had a nec 
th bladder, a nd proju Derant. 
fice at it's extremity, by which, as with a * 

i mouth, it exhauſted the ſerum from the « external brane 
fo ſupplied it's bladder, or ſtomach. 3. Few n ringing this nee + 
near the Tur the 0 PER 08S ned ſelf, "Be 1. 


1 thape u was ls Ann ora prom a little 
1 pee, 'or Ne as, [aj tan of quickſilver. will be by hig on 

a plane. In Fig. 2 the neck 1 is better ſcen; the external m 
TR being taken off, an open orifice. is found; a it s. extre 
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| i conſiſts - of circular rings, or inc 
15 When maghified, as in Fig, < 


7 * 


with a number of little 3 all « over the. ſurface; 


LED 


| 135 orifice at the extremity ſeems to be formed. by rating i 

| wards, and upon trial. it Was found to be ſo.; for i in Fig. 4, l 0 
„„ neck of this polype is repreſented "magnified. and drawn out. ita 
whole length; on opening it there were found Within the two 
ſtrings a a, which probably convey into the ſtomach the moilkure- 

and nouriſhment, which the animal, by protruding, it's neck, ex- 

8 tradts from the external membrane. ee "a, ry [on 5 
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- 55 . Hydra hydatula habitat in Abe mammalium, ovium, ſuum, murium, de. 
5 inter peritoueum et inteſtina. Veſica Iymphatica pellucida, magditodine wuni;, 
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| | float or im near this current, are forced 
; . | 9 4550 Na bley -1: ays, K 
7 : dw of very al animalcula fall one afte 
„ - mouth, ome of which.) were afterwards let out a 
3 opening, which he was not able to deſcribe. ©  - 
any thing touches them x 
They live independent of each ith b Printing free 
the water in ſearch of their prey, and fix Sr Dh” 
nh Con wining du BINK 7 PEO 61811 Thy 3 kt. $11 | | 
78 „ Oe Ro, eee eee ts 
| Theſe animals multiply by dividing themſelves > 


cena in nature continually varying in every new! om of 
life. Of the two polypes produced by the diviſion of one, the AR 


RE, By firſt has che old head and a new: 


inferior one. "The firft ee that is obſervable in ch 
he) e ge is the lips of th inferior | 
ripe indicates the 1e, 1 
[ . he N58 4 ih e 3 the bead: che div on 
is made in a ſloping line, that goes about half way round the pa. „ 


Ps + 


| rent animal; theſe lips are at firſt diſcerned by a flow motion, 
5 which engages the attention of the ever: 8 
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Bearded thick and wrinkled; ! 4 bout 4s 
This ſpecies of hydes"tas as 
is the vorticella cialis 6f "Muller; hb 
ta, ata, „clave dee ede 
TS 5 5 on e 8 wi ® pi 7 roh gr el Bo s 
cs 1 ey appear ike a circle, ſurrounded with "crowns; or 
ciliated heads, tied by ſmall thin tails to a common center, from - 
whence they advance towards the eircumf ti 
like a wheel, wich a 
occaſion à kind of | 
proper food for the polype. 
tion for a time, it ſtops, ab: rar egins ſometimes tk 
three may be perceived in motion _—y They are oſte a 
be found ſeparate;' with the tail ſticking in ſihe mudio The 
contracts and dilates very much, ſo as ſomętim 
pearance of a cudgel, at others to aſſume almoſt a globulhr . 
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later writers have given the name of vorticellæ, whi w | 
therefore adopt, as we think it behoves Jy man to maintain 
that order in ſcientific 


truth, except he can produce ahother- eee „ 


preſſtve of the nature of the objekts i it is deſigned to rang 
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The variety that may be obſerved in theſe minute 


firms a prineipls which the more it is looked into, the more it 
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e to the organization both of animals and. | 


the forming 3 is  maniſeſted, and rendered capa- | 


ing P i . 
l * f * ) 3 x * \ l 3 0 *, . 5 8 1 5 
» 4 * Pa a k 5 4 f ; * 
, \t 8 Fi 1 ; 
, * L Y 5 
* * A K * s x 
Do V 0 R T 1-C E 108 : 
7 * NY 5 : | 5 * 5 
5 ; : \ # : ; Pl 6 ; 
1 10 9 q ] 1 ; 55 0 ' 5 x 
* 2 ; 1 % . & LF f 8 4 


Animal, calyce vaſculoſo ; ore cont 
ſlirps fixa. 


4 
3 


£; > © . * 
4 0 I R " 0 * 


* 3 
* 
1 5 


0 * Fs * 
1 2 bt I 5 wu 
I and 
- 
* 5 
# 4 { * * 
1 1 2 4 5 
2 o * 4 1 * 2 1 4 2 
X * « 
- 
* # 
þ . N = : ow n 
> 9 * fa £ 
* og . . 
N * b ** + 3 * — * * 4 * * * * - % LL . 1 
* l | : þ - 
N * x — 2 U * 4 S * 
4 : 2 83 f 
T% * 0 55 
: . 
: 
* £ 
* 
» 
— oj 
* 
Mt . 
1 1 
: 
* 1 
1 5 
* ” 
« 
po * 
4s 
4 - 
* — 
o 
0 * 
4 , 
- F £ 
* 
Fo , . L 
* ” 
% 
? 4 pt } 
* tw - 4 
o P : 
p 
. 
t 7 ” 
* Lea x 
a Kc; 
. 
" — 
* * - 
— 4 7 
- 
Fa * P } 
| : by = 
t * Wo 75 
% * 4 
wy * 1 — - 
* * * * 
* 15 * 2 x : 
* * 
* ids 7 


ciliato, terminali 


— 


1 * 
OS * 
* 
5 * 
* HY 
* © 
J 
1 
4 7 : 
. 
* 
. « 
2 4 
— 
« 
- 
# 
# 
* 
. 
: 
= 
x 
* 
1 * 
. 
* 
77 
mY 
hes 
% 
* 
r 
* 
W 
v 
>, 
* 
, 
5 
K. 
v - 
— 
* * 
« 
* 
” . 
* 
A 
tis 
. & 
] 0 
4 
. 5 
* 
* 
; : 
+ 4 4 
4 
” 7 
* 4 
* 8 % 
Y 
* 
. 
- 
. 
* 
4 
CY 
A 
1 
- 
re 
- 
# 5 ; 
7 
* 
s 
* 
* 
7 
I 
4 F 5 
_ 
% « 
N > j i 
a i 
: 4 
* * 
1 7 7 7 75 
* 7 
* ad F. 4 
- ” 6 
* 
* \ «a4 
/ A = k 
20 3 
9 
#5 ay 
\ 1 Ys 
* * 3 I, 
%4 
1 0 2 
4 Rd c 
4 * 
1 * 
96 5 : 1 
„ 1 
/ 1 
A 1 
7 2 © Wot 
> 2 
p 1 
4 
1 
a 
4 
i | 
a 3 * 
1 ; 
[a 8 - A mw 
' 2 
— * : D 
— 8 * 
"IE £ —— 
WS. 3 1 
& 
3S : 82 
. Pl 1 
1 7 
of . * 
7 4 r 
n #7 * 


434 Mrcao8c OPICAL Ess avs. 


VorTIGELLA ANASTATICA. | | „ ö . 


elle wits: compolita, floribus: ali pe | 
multiflora een, ſee ge 13, 45 164 16, TT 1. 
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Chuſterin 8 -N \hrond _ 5 rear r Philſ: rant 
vo xliv. 7 ld er 643. 95 | "Ne 
Theſe Pins form a group reſembling a 9 or more 
properly an open flower; this flower, or cluſter, is ſupported by 
a ſtem, which i is fixed by it's lower extremity to ſome of the 
aquatic plants, or extraneous. bodies, that are found in the water; 
the upper extremity forms itſelf into eight or nine lateral branches, 5 
perfectly ſimilar to each other; theſe have alſo ſubordinate bran-- : 
ches, whoſe collective form much reſembles that. of a leaf: Every: ; 
© one of thele aſſemblages is compoſed of one principal branch, or 
nerve, which makes with the main ſtem of the cluſter an angle 
ſomewhat greater than a right one; from both ſides of this nerve 
the ſmaller lateral branches proceed; theſe are ſhorter the nearer . 
| their Ll ag is to | the principal bench, OA 


At the extremity of the rincipal 1 rg alle & al bs 
lateral ones there i is a polype or vorticella. There are others on 
both ſides of the lateral twigs, but at different diſtances from their 
| extremity, Theſe poly pes are all exceeding {mall, and ↄf a bell- 

like figure; near their mouth a quick motion may be diſcerned, ; 
though not with a ſufficient diſtiafineſs to convey an adequate | r . 
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this cup, the appearance ate whole 1 or nine eck is J 
like unto that of a ſtar, with ſo many rays proceeding from the F 
center. If the cluſter is ſlightly t touched, all the branches inſtantly / I I 
fold up, and form a ſmall round maſs. The ſtem which ſup-· „ 
ports the cluſter contracts alſo at the ſame time, folding up like by a VVVVV 
workman's meaſuring rule, that conſiſts of three. or four joints 0 ol 
This extraordinary allemblage conſtitutes one org Whole, VVT 


5 


formed of a multitude of fimilar and particular ones. A. new LD 
cies of ſociety, i in'which all the individuals are members EO TI 
other in the ftrifteſt ſenſe, and all ate 9020 ſame life. Ce EO 


CCC 
bodies, or bulbs, may be perceived to pro in ſeveral x | 


from the body of the branch; theſe grow yer „„ 
their gonad. iN growth i in two or r three V 
away, renin till u | 1 

they meet wi 15 1 

a ſhort pedicle 105 | 

the under. fide, d 
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cluſter but few of theſe bulbs compared with the number of the 
+ vyorticellee, neither do all the bulbs come out at the ſame time. 
The bulb then divides len gthways into two ſmaller ones, but 
which are ſtill much larger than the vorticelle theriiſelves; It is 
not long before theſe are ſeparated like the firſt, and thus form 
four bulbs on the ſame ſtalk; theſe again divide themſelves, and 
form eight, which again ſubdivide, and conſequently make fix- 
teen. They are all connetted with the ſtalk by a proper pros, | 
but they are not all of an equal fize ; the largeſt continu 
divide, and the ſmalleſt begin to open, and take the bell-formed I 
ſhape. Mr. Trembley obſerved from one round bulb, in about 
twenty-four hours, by ONE diviſions, one hundred and ten 
vorticellæ to be formed. , : = 


wh 


It has bien aſked with propriety, . = or © wh Sun * 
could have led us to expect an exiſtence and mode of propage- 
tion 1 ſimilar to that of the vorticella i anaſtatica 5 "1468 ; 


Fi 8 13 + manta one branch of the . te on 
| this branch, beſides t the vorticellæ which are of a bell-like form, 
ſome of thoſe round bodies from which they firſt ſpring, and by 
which they are fo m, 7 from _— 2 get 5 
cies, may be ſeen, n 


Fig. 14 repreſerits one of the gicbular bodies, after i has 1 
from the cluſter, and has fixed itſelf to ſome other body, and _ 


7 the e elf and it's pedicle mie begun to ann 


"ig 15 repreſems the two bodies tha wer formed by th re 
: Wy ON OS PPT TY, 14. 
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ſents four that were formed by the ſeparation of 
in the foregoing 
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4 * I 9 * * . 
- * 1 : . 5 « : J « 8 — a — N 4 we $ — 4 i 
ol * 2 bo . 4 * F * 83. 9 rd « oo” 3 | „ * ; _ - . 1 a W 3 "I * BY * 
k 3 + 
. [ 4 
" . s * . wh; q 
* 5 i is „ 1 N : & 375 * 2 : 4 L 00 1 ; , x * ſo PBS id A 17 
; 4 £ : , ; * ; 2 F a ; F . l . 42 1 : 
2 : , F * by 7 . 7 —_ 4 
5 : « 3 
* y 3 ** 
: 1 * « 5. \ 6 * : 1 K F : 7 . Is: : # 51 8 7 5 3 4 
* ' on 7% dv Rac 8 4b. 20 > © 1 * a ee . * ** { % * - 5 rn 
. { * 


Vorticella com 
ſlirpe ramoſa, Fig. 40, Plate XXII. N 
naked florets, two tentacules, and ö 
Theſe yorticellz are to be 
in the mud, and upon the tail A the us quadricornis 
they are generally heaped together in che manner in which they 
are repreſented in the figure; bd | r 
united to on common alk. 
without any dediele, the b ther contra the apertu 
is circular, and ſurrounded with a wel leg: it bas two 
imall arms; with a 
may be ſeen; 
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go forwards in a kind of ſpiral os then in a litel 1 
bach agen. to the Rte rt org lot din dren nella ah e e 4 
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Fi is 40 repreſents a parcel of theſe vorticelle united bree, 


. 


Among che other b for this kk * Ti ' | 0 1 


to Mr. Baker's deſcription of the mulberry inſeR, * Employment 
for the Microſcope,” p. 348, which, as it differs a little fre 
preceding account, we ſhall inſert here. That from which be 
drawing was made, and which, he has deſcribed, was found: in a 


ditch near Norwich; he called it the mulberry Tf roms nthere- : 
© ſemblance it bore to that fruit; though the protube that 


ſtand out round it are more globular than thoſe of lb err 


to be ſeen rolling about from one place to another, and is pipba- | 
_ bly a congeries of animalcula ; ; they are to be met with in differ- 


ent numbers of knobs, or protuberances, ſome having fifty or 


. Hxty, others more or leſs down to four or five. The manner of 


OY is che fame | in DG? ee Gan: ume of a 6 10a ein 
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Vorticella . floribus muticis ovalibus, Dirpe amen. 


0 Compound, 1 ante oval Han: and a miſs Has, =? 


Theſe ene are 150 a . 1050 ads on rally f found. 


| in cluſters, branching out Frogs n n nt 'aheres to 
/ _— convenient ſubſiance. . BOON Rr + 0c 
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removed at ſome diſtance from the mouth, at t, it is nearly cloſe 7? 
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 Vonicella acinoſa, limplex, alebaly; granis n is gries 2 0 bus wh. 
culo o rigido. Muller RATS Inful. 9 e d rants 2s 


itt hs! N 
We often find i in e e e upon water, 2 and other 
bodies in the water, a whitiſh ſubſtance, that looks like mould 
plants, pieces of wood, ſnail ſhells, Kc. are often entirely coyer- 
ed over with this ſubſtance. If we examine any of theſe by the 
microſcope, we ſhall find 1 fuch motions as will induce us to think 
them an aſſemblage bf living animals, minute bodies, ſeverally | 
fixed to the extremities of ſmall ſtems, or. pedicles, many of 
which are often ſo united as to form together a fort of branches, 
- or cluſters, from whence they have been e Ow 


polypes, or de polypes en bouquet, 


Theſe Aan ee tel; eerie the ſpecs. of ; 
dhe vorticelis. which form: them, and according to the con- 0 
currence of many other circumſtances. To get à clear idea of 
che figure of theſe animals, it is beſt to obſerve the ſmaller cluſ- 
porta erben rrp gg wap e e Na nn. 
Ramon coat 1 vr £8 1 Bb rep” 


The ſe of thoſe ee repreſented at Fig. go, is abouẽt 
the 240th of an inch; they are of a bell-ſhape. The anterior part 
| | a c generally appears open, the poſterior part. is fixed to a ſtem, | 
7p £4 5 or pedicle, b e; it is by the extremity of this pedicle that the vor- 


4 ticella faſtens itſelf to any ſubſtance. It appears in the microſcope 8 
of a browniſh colour, excepting at the ſmaller end b, here it i Jag 19 80 
| tranſparent, as well as the whole pedicle be. When the anterior 
part a © is open, a very lively motion may be perceived about it's 

1 edges; and when it preſents itſelf in a particular manner, = 
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bling che Jiule wheel Ws mill, moving 


thing very much reſer 


with great velocity, nd be eee on we 0%: +0 tha edges = 


of irc OP IL 13, Whalen hy F106 


Theſe dati are. | ble 10 W "þ * * ſuddenly, 
They may be made to do this, either by touehing them, or 


I... 


moving the ſubſtance to whic 
tract, the edges of the anterior parts are drawn quite into the 
body; on reſuming their former poſture, the edges may be ſeen to 
come forth, and put themſelves in motion as before. Minute 


ſubſtances that float in the water are often forced 1 into *. 8 


re and ſometimes ; are thrown out again, 


0} 


84 x N Px © 'F 5 4 
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They a are pie 


formed, and in what way theſe little. erentnren bag 1 is beſt 
to obey "Me that. i 1 by itlelf. . td 4 4 


* a 
1 * 


The 1 7 5 a unge eee is at 0 felt * 3 it ſoon 


grows longer, and chen begins to multiply, that is, to divide, or 


ſplit itſelf in two lengthways, To effect this, the lips are firſt | 
:omes round, 


drawn into the body, the anterior part cloſes and 


IS * of 


and loſes it's/bell ſhape, the motion ahout the lips ceaſes, though 


a ſmall degree of motion may be perceived within the body. 
The anterior end llattens gradually, ard ſp 


to che end of . ped 
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ich they are afhxed. 5 When they con- . 


| of ſy 5 0 5 boat fray. * their NED 18 ; is wh 
that caſe conſiderably different from that which they have when | 
they are fixed. To ſee regularly in what. manner the cluſters are 


reads wider in pro- 
portion as it grows ſmaller. It then gradually ſplits down the 
middle, that is; from the middle of the head to the pedicle, ſo 
that in a little time two ſeparate round bodies appear to be {es "RAG; 
)edICIE that before ſupported, nos "me. e 


Mrenogcortcan Teokys, 


he mouth, or anterior part of each of beſo heb, 


by degrees; and in proportion as they open, the lips vr gong 
vorticella begin to diſplay themſelves, The motion before ſpoken 
of may then allo. be pereeived. Indeed it is the beſt time of ob.. 
ſerving it; it is at firſt Now, but more rapid in proportion! as the 
mouth opens, when it is as ſwiſt as that of the vorticella before it 
began te divide, and we may now look upon it as completely 
formed, A nean 6 e een i. e OR EY 
felt. e 9 Hs adv 185 
The lower of the three draw preſents two vor. 
ticellæ joined by their poſterior extremity to one-pedicle; ſooꝶ 
after the diviſion, nn enen ee to den a e pedicle of. 
it's owe. | 
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Figs. 30 6 ede a aſter of” ne Wee * this 
figure we may form ſome idea in what manner the pedicles are 
diſpoſed as their number increaſes; there were at firſt only two: 
at b, whoſe branches lengthened to d, and then each of them * 
divided into two, now forming four; theſe again lengthened and 

reached i i, when 1 were a again anode as in che W 


The reader will j join with N. Bennet in | adniiing the group o of 
Wonder afforded by a fingle ſpet of mouldineſs. What unfore- 
ſeen, varied, and intereſting ſcenes are preſented within ſo ſmall a 


4 compaſs! vhat a theatre is exhibited to a thinking min 
abode is fo recluſe, that we have but a glimmering view of i 22 
how great would our aſtoniſhment be, if the whole ſheRacle wa 


diſcloſed to us at once, and we were enabled to pe etrate 
interior ſtructure of this wonder ul nnn of age atoms! ' 


d! But our 
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ſame manner, 


N | 


” 


are not un 
ſo eaſily diſt; 
be oblerred 
formation. 


portion that is is communic ate: 
tude the firſt traces of human w 
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All the clu ſter vorticellæ detach themſelves fi rom time to FRO 
from the ſtem; and from theſe they ſwim about till they fix again 
upon ſome convenient ſubſtance; che branches, w N | deſetied, | 
bear no more  vorticelle, | + 0 | 


VourieeLLA Dierras. 


1 
„ o 2 x * 


Vorticella corpotit floribus cylindricis, unifulcatis cmiclants, 
ſtirpe ramoſa, Fig. 31, PI XXII. Com po with TOY florets, 


» 


4 


Vorticella compoſita, A cryſtallina, apice truncata et 
fiſſa, pedunculo fiſtuloſo ramoſa. Muller Animal Inful. 5. 35%. 


This ſpecies ot he 1 is very ſcarce, it | Japan only to 
have been ſeen. by Roeſel, who. found it on che monoculus 


$ a B44 436.5 of. # 


who had ſought for it ſeveral years s before in vain. e 


| The body is cylindrical, eryſtalline,” EP appears aimols roy: EN 
it has three pellucid points diſpoſed lengthways, the: apex is trun- 
cated in an oblique direction, the margin bent back. The upper 
part contracts itſelf, and the margin then aſſumes a conical ſhape, 
with a convex ſurface ; there are in general but few -branches 
from the principal ſtem, and theſe are ſhort and thick; it excites 


an undulatory motion, but no hairs, nor any. rotatory motion, : 


have been diſcovered, Fig. 31, o and n, repreſents be wonicellh 
adhering to che monoculus quadricornis, | 


| „ Vor- 
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Simplex, gregaria, flore cam panulata mutico, Kalten bige⸗ 
minis, ſtirpe fixa, Fig. 39, Pl. XXII. Simple, but gregarious, the 
le bell. ge 5 two ans of lie wg he; a fixed ew. 


Wo © _ 8. 


Vorticella gmplex, campanalaw 5 peduneulo recon, Maler : 
ANON Inful. | 


_ 


N. 55 | i 


Theſe vortipeie; or bel] animals, as they! are termed by Mr. 
Baker, are generally found adhering g to ſome ſubſtance in the 
water; they are repreſented here as found by M. Roeſel, fixed to 
a curious cornu ammonis, with points projecting from the back. 
To the naked eye they appear only as ſo many little white points, 
but under a microſcope, as little bells, agitating the water to a 

conſiderable diſtance. The ſtems of theſe have a particular mo- 
tion, they draw themſelves up, and ſhorten all at once, taking 
the form of a ſpiral wire, or/ſcrew; in à moment after they again 
reſume their former ſhape, ſtretching themſelves out ſtrait as be- 
fore, Many of them may be ſeen at times adhering to each 
other by their tails; the cilia, which are two on each ſide of the 
e are oy ſeldom to be e | 


*? 


wonnen, Unczotans. Feb: . 3% 35. PLatE XXIL. 


Simplet, Pearce © ore dena. Single, with a ſhort tall, 
and toothed mouths 5 l 5 N 3 5 


. 
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Bricks ionus s capfularis telt ovata apice abet bal inciſa, 7 
av hog e Muller Animal lnfuſ. P- 356. e 
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To the naked. eye it appears as a white moveable EY ; bot 5 
when examined by the microſcope, a tail, projecting from the 
lower part, is diſcovered, and a double rotatory in rument is ſeen, 
which it can conceal or diſcover at Pleaſure. It has aug foen E 
and deſcribed by moſt microſcopical writers ; but as Mr. Baker's 
ſeems to us tobe the moſt {na we ſhall Rp follow his 
account of a . | 


9 


He aiſcovered three Teckes of f hem, two of which a are 1 N 


under the vorticella urceolaris. Fig. 33, 34+ 35, are of the firſt 
ſpecies; Fig. 36, 87 38, are of the ſecond kind. The firſt fon, 
when extended, is about twice as long as it is broad. It i is con 
tained in a ſhell; the fore · part is is armec nk 
teeth, or points; the oppo ſits de has no teeth, bar eee 7 
bent, in two places, like the form of a Turkiſh bow. At the 
bottom there is a hole, through which it puſhes the tail. T 4 
faſtens itſelf by this tail to any convenient ſubſtance, when, it in- 
tends to uſe it's rotatory organs ; but when it is floating in the 
water, and at all other times when not adhering to any owes | 
en forwards lomething like a W 


We may ende it as FREE into a \ ho, thorax, Ph * 
men; each of which may be extended and contracted confider- 
ably: it can by dilating all three protrude the head beyond the 


ſhell, or by ee them, draw the whole Har vithin ag 
fame, 


tos "5 £4 
| __ 4. « . 5 N 4 


The head b extended Anke itſelf 1 into bv br be 
tween which another part, a kind of proboſcis, is puſhed out; 
at the end of this ate two fibrils, that ious. when th [great 
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of this minute creature is contained within the thell, fre Fi ig. 9%, 
The ſhell-is ſo tranſparent that the terminations cannot be eaſily 
diſtinguiſhed when the animal is extended; but whatever is 
tranſacted within the ſhell, is as plain as if there: \ was no ſubſtance 


between the. eye and the interior W NE (- 


_ Os 


Fig. 36, 37, 38, erbibit the appearance « of W faces” of 
theſe animals, which differs from the foregoing kind. This has 
alſo a head, a thorax and abdomen, but then they are not ſepa· 
rated by a gut or intermediate veſſel, as in the former, but are 
joined immediately together, and at the place/where in the firſt 
kind a moveable inteſtine was ſeen; in this a muſcle, moſt | 
Probably the heart, may be diſcovered; it has a regular ſyſtole 
and diaſtole : this part is intended. to be ſhewn at a, Fig 1g. 36, 37s 
38. Like the other it draws the head and tail within the ſhell, 
which then appears to have fix teeth or ſpikes on one ſide, and 
two on the other: it very ſeldom protrudes it's head ſo far out 
as the other ; ſometimes the fibrille way be ſeen within the 1 mar. N 
gin of che ſhell. . OV 

Both ſecies carry their young in an oval integument or bag, 
faſtened externally to the lower part of the ſhell, ſomewhere 
about the tail; theſe bags are ſometimes. opake at one end, and 
ſeemingly empty at the other, ſee Fig. 34: fomctimes the middle 


a opake, with a tranſparent margin, ſee 6 Fig 15 


/ It is 1 entertaining to "ſee a young one burſt it's 'sintegu- 
ment, and gradually force it's way out; in performing this opera- 


tion, it is much aſſiſted by the motion of the tail of the parent. 5 


The head part comes out firſt, it then ſets It; $ rotatory Rh in 
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motion by Sich 4 it is completely diſengaged, Ing the. integu- 1 
ment behind, which the vorticella freed itſelf from by repeated 
ſtrokes with it's tail. A young one almoſt diſengaged is ſeen at Þ, : 
Fig. 38; another _—_ C, e th e to the ſhell " 
There are four more | Kinds ok the” Watte i by : 
'Linnzus, which are the vorticella encrinus, the vorticella poly- 
pina, the vorticella ſtellata, and the vorticella ovifera, which do not 
come properly within our plan. The vorticella polypina will be 
deſcribed hereafter. There is, however, another little animal, of 
which we have given a figure in Plate XXII. and which Linnæus, 
in a former edition of the Syſtema N aturæ, placed among the 
hydre, but which he has ſince removed, and placed amongſt the 
tubularia; and as I do not feel myſelf com petent to controvert 0 
the propriety or impropriety of the former or preſent arrange 
ment, the little creature muſt here He a a ſituation, „ and 
tand without a companion. \ 5 93 
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Reptans, tubis campanulais, Creeping, with - .cam 3 
tubes. 


94 _ \ 


11 iö called by Mr. Baker the bell Bored, or plumed animal. ; 
Theſe litde creatures dwell in colonies gelber, FEE ten to 
fifteen in number, living i in a kind 'of ſlimy mucilaginous caſe, 

which, when expanded in the water, has ſome reſemblance to a 

bell with it's mouth upwards, Theſe bells, o or r colonies, are to 
31 | be 
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be found adhering 0 the large leaves of e Guckeword & and cher 
aquatic oro b 4 
The bell, or e which theſe ty inhabit 4 v . 
tranſparent, all the motions of it's inhabitants may be diſcerried 
diſtinctly throu oh it. There are ſeveral ramifications, or ſmaller 
bells, proceeding from'the larger one; in each of theſe there is 
an inhabitant. The opening at the top of theſe bells is juſt lange 5 
enough for the creatute's head and a ſmall part of it's body ; 
thruſt out from it, the reſt remaining in the caſe, into whi 
alſo draws the head o on the leaſt ene fn Ws * 


Beides the ati and pee motions nh 4 oft 1efe 
creatures is able to exert within it's caſe, and independent of the 
reſt, the whole eolony has a power of altering the poſition: of the 
bell, and removing it from one place to another. Theſe animal. 


cula ſeem not to like to dwell in ſocieties whoſe number exceeds 
fifteen ; when the colony happens to increaſe in number, the bell 
may be obferved to {plit gradually, beginning from about the 
middle of the upper extremity, and proceeding downwards towards: 


4 


the bottom, till they at laſt ſeparate and ne two. hene 5 
waeren of each other. | N „ 


The arms are very near each other; ſixty may often be counted 
in one plume, having each the figure of an Italic. /, one of whoſe 
hooked ends is faſtened to the head; and all together, when ex- 

panded, compoſe a figure ſomewhat like a horſeſhoe, eonvex on | 
the ſide next the body, but gradually opening and turning our. 


wards, ſo as to leave A conſiderable diſtance within the oute 
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tremities 16 the arms. When the, arms are thus extended, the ; 
creature, by giving them a vibratory motign, „can produce a cur- 
rent in the water, which brings the animalcula, and other minute 
bodies that are floating near it, into it's mouth, ſituated between 
the arms. The food, if agreeable to the creature, is ſwallowed; 
if not, it is rejected by a COprrary” moti As the Kin i is tranſ- 


parent, the binn RYE? * k en a, plain when | it uhh Tag 


within the tube. 


1 : 4 1 F 1 . k : 0 1 


N 


The boily is about one-eighth of an Wet long, Wade ! by 
ing the plume, which is about the ſame length. It is cylindrical, 6 
and the ſkin is very tranſparent. The plume is only a continua- 
tion of this tranſparent ſkin, it is very broad in proportion to the 
body, and of a remarkable figure; the baſe is of the ſnape 
of a horſeſhoe, from this baſe the arms project, they bend rather 
outwards, - The plume which they form gives them a reſemblance 
to ſome flowers. The arms may be compared, from their 
fineneſs and tranſparency, to very ſine threads of glaſs. 4% 
baſe of the plume is grooved, and is fixed to the animal by the 
middle of the horſeſhoe which it forms, and it is here that there is 
an opening which ſerves as a mouth to the animal. The inteſtines | 
are eaſily diſtinguiſhed through it's tranſparent ſkin; when it has 
juſt been eating, they are'of a deep brown colour. Three prin- 
cipal parts may be diſtinguiſhed, tlie een, e h i, dhe 
llomaeh ts, and the reftum fa. bis . „ FO 95 
„„ "v7 „„ a, 
The 1 . is very voracious, devouring a geist num- 
ber of ſmall animals. The: afms, when' obſerved attentiveliß 
with the microſcope, will be found to bend from moment to mo- 6 
ment within fide | of the plume, and then riſe up again; 
| | 3 I 2 | e then 


" LK 


452 | M1cxosCOPICAL Ess avs. 


then another arm performs. the ſame; thus by the continual mo- 
tion of it's arms, it puts the water into violent agitation, and 
brings into it's mouth the food PONY. it is nountſhed, 


In the 1b of theſe animals a ſmall oblong whitiſh body Is 
formed, which is carried to the outſide, and remains fixed in a 
perpendicular direction to the body ; many of theſe are formed: 


daily, and of theſe oval bodies new animals are produced, 
ſimilar to the parent. 


If theſe ani bodies are eggs, they are of a. ſingular kind; 
being deſtitute of any covering, and are neither membranaceous. 
nor cruſtaceous; we cannot with propriety ſay the young ones. 
are hatched from them; we can, however, perceive theſe oviform 
bodies to gradually unfold themſelves. The developement is 


accompliſhed 1 in a few minutes, and an n animalculum appears like 
the parent. 


Mr. Trembley amaſſed a large quantity of theſe eggs, and car- 
ried them from England with him, keeping them quite dry; 
on putting them into water, they gradually developed, and be- 
came as perfect as the tubularia from which they proceeded 


5 * 
There is a very great ſimilarity in the conſtruQtion of this little 

creature, and many of the marine polypes, who,. like it, exiſt in 
Aubes of the ſame growth with themſelves. 


Fig. 32 repreſents three tubulariz campanulatz, or plumed / 
| polypes, very much magnified, namely, b facddehgi, which 


is out of it's cell; IB AC, which is within it's cell, and the young 
„ | T1 one, 
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one, t u us, which is out of i It's cell; e h the em f g the 
ſtomach, af the rectum, ac d de the plume, conſiſting of the 
baſe e a c, which is but little ſeen, and the arms ad ad ad which 
proceed from the edges of this baſe; 1 B AC one of the. animals. 
drawn into it's cell, IAB the ſkin reverſed, in which the plume is. 
contained; g o o threads which are fixed at one end to the inteſ- 
tines of the animal, by the other to 5 bottom on the cell. 


» . 


4 
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ol H * "Fe VII. 


CY 


Or THE), ABJNMALOUEA INFUSORIA, 


O UR WA Pie of the „ world i IS at Wy very 
contraſted, but we know enough to give us high concep- 

tions of it's concealed wonders, and to fill us with profound 
aſtoniſhment at the infinite variety of forms that are made recipi- 
ent of life. A few of the inhahytants of this world have been 

diſcovered. The figure and apparent habits of life of theſe, 
reſemble ſo little thoſe with which we are more acquainted, that 
it is often difficult to find terms to expreſs what is preſented to 
the eye. It is highly probable that there are many gradations of 
| exiſtence far below the winuteſt of thoſe which we obſerve with 
the microſcope; and though by this we are enabled to diſcover 
myriads of different creatures roving in the leaſt drop of water, as 
if it were a ſea, yet it is not unreaſonable to ſuppoſe that HE who 
has filled the immenſity of extent with ſuns and worlds, has peo- 
pled every particle of fluids with more minute beings than any 
apparatus of our's can perceive, a greeable to the ſublime ideas of 
the poet: 


'Giadual 
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* 


_ Gradual n theſe what num rous ws deſcend, M1 


Evading even the microſcopic eye! * Ge 


Full nature Fame with NY e wond'row s mas 


Shall bid bis ſpirit] blow 
In putrid ſteams, emits the: Waage 60 
Of peſtilence; thro' ſubterranean cells, 


Where ſearchlzg Way bene ede cin Rüla way, 


Earth animated heaves. / The ee leaf 1 
Wants not it's ſoft inhabitants. | 
Within it's winding eit 
Holds mi 
That dance unnumberd-to the playful eee 
The downy orchard, and the melting ulx 
Of mellow fruit, the nameleſs n fee 
Of evaneſcent inſecis. "Where the h 
Stands mantled o'er with Seen, inviſible, 
Amid the floating verdure, millions 


8 
: - 4 
LI 4 25 


Each liquid too, whether it pierces, foo "FOE 


Inflames, refreſhes, or exalts the taſte, 
With various forms 


' Tho' one tranſparent vacancy it PENN 


mitudes. But chief the foreſt een 


bounds. ROE ken 
Of pureſt cryſtal, nor the Jucid „ itt f7 


% 


. 
5 
£ bv 4 
* 3 be 


15 


Void of their unſeen people. Theſe, ee 4 


By kd kind art of OE ane cſeape 
The groller eye. of man: {20 NF 


8 iS ' 1 { ; 5 \ 
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Let no:preſuming 1 impious railer tax 
Creative Wiſdom, as if aught was . a 
In vain, or not for admirable ends. 1 7 
Shall little haughty Ignorance pronoune 
His works unwiſe, of which the ſmalleſt part 
Exceeds the narrow viſion of her mind?  _ 
As if upon a full proportion'd dome, 
On ſwelling columns heav'd,- the pride of art! 
A critic fly, whoſe: feeble ray ſcarce ſpreads 
An inch around, with blind preſumption bold, 
Should dare to tax the ſtructure of the whole. 
And lives the man, whoſe univerſal eye 
Has ſwept at once th' unbounded ſcheme of things: 
Mark d their dependance fo, and firm accord, 
As with unfaultering accent to conclude 
That this availeth nought ? Has any ſeen 
The mighty chain of beings leflening down 
From infinite perfection to the brink * 
Of dreary nothing, deſolateabyſs! 
From which aſtomſh'd thought, recoiling, turns! ? 
Till then alone let zealous praiſe aſcend, ' 
And hymns of holy wonder, to that Power, 
"Whoſe wiſdom ſhines as lovely on our minds, 
As on our ſmiling eyes his ſervant ſun, 


{ 
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Animalculum fignifies a little aN 450 tere . term 5 
might be applied to every animal Which is conſiderably inferior in 
6ze to ourſelves. It has been cuſtomary, however, to diſtinguiſh 
by this name only thoſe animals that are of a ſize ſo diminutive + 
that their true figure cannot be diſcerned without the aſſiſtance of 
glaſſes, and is more eſpecially applied to ſuch as are altogether 


inviſible to the naked eye, and m t be PO even to n 
but by the aid e ee e 


75 


* 
* . 


By ele; we are ae into a new ei aa && ani- 
mals are diſcovered, which, from their | minuteneſs, muſt. other- 
wiſe for ever have eſcaped our. obſervation : and how many kinds 
of theſe inviſibles there may be, is yet unknown; as they are diſ- 
cerned of all ſizes, from thoſe which are barely inviſible to the 
naked eye, to ſuch as reſiſt the. action of the microſcope, as the 
an they do that of: the mire and with the: greg teſt powers Nod 


0 
s 3 
„ 
* * 8 1 


The finale King e creatures our abe can ew; e are 
thoſe that inhabit the waters ; for though animalcula, equally m mi- 
nute, may fly in the air, or creep upon the earth, it is ſcarce 
poſſible to get a view of them; whereas, water being tranſparent, 
and confining the creatures within it, we are enabled, by applying 
a drop of it to our n to Kecer with fen nt PORE | 
it's contents. F un nar} i n 
It has bee alt il. . dg erbs, canto hs 
ble ſubſtances, are infuſed in water, the water will ſoon be filled 


* = a, * : 5 * * ; mo * A 9% #4 & 
1 * 145 n A F162! 


with an indefinite number of little animals. We find them, in | 


general, moving in all directions with equal . and N 
1 ALBD) 3 St - | |  ſome- TH 
[LEST | 


B 
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1 obliquely, n ede ſtrait forwards, at ö times - 
circularly, one while rolling and turning round, and then running 
backwards and forwards through the whole dimenſions of the 
drop, as if in ſport; at other times attacking with avidity the 
little heaps of matter they meet with in their way. They know 
how to avoid with dex terity any obſtacles that would interrupt 
their motion, and even to avoid one another; you may ſee hun- 
dreds in motion in a drop of water, that never ſtrike againſt each 
other; ſometimes they will ſuddenly change the direction in 
which they are moving, and take one diainetrically oppoſite 
thereto. By inclining the glaſs on which the drop of water is 
laid, it may be made to move in any direction; the OREN 
in the _P will Man as Aan en the m as with f it. 


If che water beg to pense 0 the 40810 to grow Caller, 
they flock impetuoully towards the remaining fluid; an anxious 
deſire of attaining this momentary reſpite of life is very viſible, a 
well as an uncommon agitation of the organs by which they im- 
bibe the water. Theſe motions grow languid as the water fails, 
till they at laſt ceaſe, If they are left dry for a little time, -it is un- 

poſſible to re-animate them od ou g them freſh water, 


Autuideuls and inſeQs will abt a great degree of cold, 4 
both one and the other periſh when it is carried beyond a certain 
point. The ſame degree of heat that deſtroys the exiſtence of 
inſects, is fatal to animalcula; as there are animalcula produced 
in water at the ne yore ſo there are inſects which Ive in, 
ſnow. | 
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If the ſmalleſt drop of urine is put into adrop of water, where 
theſe animalcula are roving about, apparently happy and eaſy, 
they inſtantly fly to the other ſide, but the acid ſoon communi- 
cating itſelf to this part, their ſtruggles to eſcape are increaſed, 


but the evil alſo increaſing, _ are thrown | into > conyvullions and 
ſoon expire. 


Among animalcula, as in every other part of nature, there is 
always a gertain proportion, preſerved between the ſize of the in- 
| dividuals and their number. There are always feweſt amongſt the 
larger kinds, but they increaſe in number as they diminiſh in ſize, 
till of the laſt or loweſt to which our powers of magnifying will 
reach, there are myriads to one of the larger. Like other ani- 
mals, they increaſe in ſize from their birth till they have attained 
their full growth. When deprived of food, they grow thin and 
periſh, and different degrees of organization a: are to be diſoovered x 
in their r ſtructure, | "rs. 


The birth and propagation of theſe e 3 is as 
regular as that of the largeſt animals of our globe; for though 
their extreme minuteneſs prevents us, in moſt caſes, from ſeeing 
the germ from which they ſpring, yet we are well aſſured, from 
numerous obſervations, that the manner in which they e is 
n by conſtant and invariable aus. 


* 


We have ſeen chat different ſpecies of the 5 SU vorticella 
multiply and incteaſe by natural diviſions and ſubdiviſions of the 
parent's body; this manner of propagation is very common among 
the animalcula in infuſions, though with many remarkable va- 
tieties. Sous multiply by a tranſverſe diviſion, a contraction 

0: K 2 takes 


1 
1 
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takes place in the middle, forming a kind of neck, that becomes | 

ſmaller every inſtant, till they are enabled by a flight degree -—" 

motion to ſeparate from each other. Theſe animalcula, in gene- 
ral, ſtudiouſſy avoid each other; but when they are in the labour 
of multiplication, and the diviſion is in great forwardnels, it is 
not uncommon to ſee one of them precipitate itſelf on the neck of 
the nn animalcula, and thus accelerate che ſeparation 


0 


Anither frecite heed it is on the point of meide tins 
itſelf to the bottom of the infuſion; it then forms an oblong . 
figure, afterwards becomes round, and begins to turn rapidly, as if 
upon an internal center, continually changing the direction of it's 
rotatory motion; after ſome time, we may perceive two. lines on 
'the ſpherule, forming a kind of croſs; ſoon after which, the ani⸗ 
malculum divides into four, which grow,and are again ae 


E nei by a longitudinal diviſion, which i in one kind 
begins in the fore-part, and others in the hind-part ; from another 
kind a ſmall fragment is ſeen.to- detach itſelf, which very ſoon 
acquires the form of the parent animalculum. Laſtly, ſome propa- 
gate in the ſame manner as thoſe we deem more perfect animals. 


From what has been, ſaid, it appears clearly that their motions 
are not purely mechanical, but are produced by an internal ſpon- 
taneous principle, and that they muſt therefore be placed among 
the claſs of living animals, for they poſſeſs the ſtrongeſt marks, 
and the moſt decided characters of animation; and conſequently, : 
that there is no foundation for the ſuppoſition of a chaotic and 
neutral kingdom, which can only have derived it's origin from a 


very tranſient and ſuperficial view of theſe animalculg. . 
5 | 8 


f 
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It may alſo be flirther obſerved, that as we ſee hat the motions f 
of the limbs, &c. of the larger animals are produced by the me- 
chanical conſtruction of the body, and the action of the ſoul 
thereon,' and are forced by the ocular demonſtration which ariſes 

from anatomical diſſection, to acknowledge this mechan 'm which 
is adapted to producethe various motions neceſſary to the animal; 
and as when We have,recourle to the microſcope, we find thoſe 
pieces which had appeared to che naked eye as the primary me- 
chanical cauſes of the particular motions, to conſiſt themſelves of - 
leſſer parts, which are the cauſes of motion, extenſion, Ke. in . 
the larger; w when the ſtructure can therefore be traced. no fir . 
ther by the eye or glaſſes; we have no right to conclude, that 1 985 
the parts which are inviſible are not equally the ſubject of me- 
chaniſm: for this would be only to aſſert in other words, that a 
thing may exiſt becauſe we ſee and feel it, and have no exiſtence 
when it is not the object of our ſenſes. N 


; 00 N 
* 


The ſame train of reaſo ir ng may PO applied to een in- 

ſes and animalcula; we ſee them move, but becauſe the muſcls 
and members which occaſion theſe motions are inviſible, ſhall we 
infer that they have not muſcles, with organs appropriated to the 
motion of the whole and it's parts ?.To ſay that they exiſt not, 
becauſe we cannot perceive them, would not be a rational con- 
cluſion. Our ſenſes are indeed given us, that we may compre- 
hend ſome effects; but then we have alſo a mind with reaſon 
beſtowed upon us, that from the things which we do perceive · 
with our ſenſes, we may deduce the nature of thoſe, cauſes. and 

effects which are Gay to the Foro oreal eue. n 
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Meſlrs. Buffon, Needham, and Baron Waben have con- 
ſidered this part of animated nature in ſo different a light from 
other writers, that we cannot with propriety entirely paſs them 
over. Mr. Needham imagined that there was a vegetative force 
in every microſcopical point of water, and every viſible filament 
of which the whole vegetable contexture conſiſts; that the ſeveral 
ſpecies of ' microſcopic animals may ſubſide, reſolve again into 


gelatinous filaments, and again give leſſer animals, and ſo on, 


till they can be no further purſued by glaſſes. That agreeable 


to this idea, every animal, or vegetable ſubſtance, advances as 


faſt as it can in it's revolution, to return by a flow deſcent to one 
common principle, whence it's atoms may return again, and 
aſcend to a new life. That notwithſtanding this, the ſpecific 
ſeed of one animial can never give another of a different ſpecies, 
on account of the preparation it mult receive to confine 1 it this | 


NF t ſeed. 


7 


M. Buffon aſſerts, that what have been called ſpermatic ani- 
mals, are not creatures really poſſeſſing life, but ſomething proper 
to compoſe a living creature, diſtinguiſhing them by the name 
of organic particles, and that the moving bodies which are to be 
found in the infuſions, either of animal or r VI ſubſtances, 
are of the ſame nature. * 


\ 


Baron Munckhauſen funpolid that the ſeeds of Brno were „ 


firſt animals, and then vegetables ; and this becauſe he had ob- 


ſerved ſome of the globules in the infuſions of muſhrooms, after 55 


moving ſome time, to begin to vegetate. 17 „ th 


ti 
1 


It 
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It ahh be ee in che firſt inflance” to obſer; that Meſſ. 
Needham and Buffon, by having recourſe to a vegetative force, 
and organic particles, to account for the exiſtence, and explain 
the nature of animalcula, and the difficulties of generation, have 
ſubſtituted words in the place of things, and that we are no gain- 
ers by the ſubſtitution, unleſs they explain the nature of theſs 
powers. But to this we may add, that all thoſe who have ex- 
amined the ſubject with accuracy and attention, as Bonnet, 
De Sauſſure, Baker, Wriſberg, Spalanzane, Haller, Elis, Mul- 
ler, Leder Muller, Corti, Roffredi, &c. diſagree with the fore- 
going gentlemen, proving that they had deceived themſelves by 
inaccurate experiments, and that one of them, M. Buffon, had 
not ſeen the ſpermatic animals he ſuppoſed himſelf to be defcrib- 


ing, inſomuch that Mr. Needham was at laſt. induced to give up 
his favorite 8 orpares 8 


, 


To this we may add, that thou . we can niby no means da 
to account for the appearance of moſt animalcula, yet we cannot 
help obſerving, that our ignorance | of the cauſe of any phe- 
nomenon 1s no argument againſt 1 it's exiſtence. Though we are 
not, for inftance, able to account in a ſatisfactory manner for the 
origin of the native Americans, yet we ſuppoſe M. Buffon him- 
ſelf would reckon it abſurd to maintain, that the Spaniards on 
their arrival there found only ORGANIC | PARTICLES moving 
about in diſorder. The caſe is the very, { fame with the eels in 
paſte, to (whoſe animation he objects. 5 They are exceed- 
ingly ſmall in compariſon with us; but, w th the ſolar micro- 

ſcope, Mr. Baker has made them aſſume a more reſpectable 
appearance; ſo as to have a diameter of an inch and an half, 
and a proportionable len gth. bau m up and down very 

355 0 1 r | briſkly: 
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briſkly; ; the motion of their inteſtines was very. viſible; whey the 
1 1 water dried up, they died with apparent agonies, and their 
mouths opened very wide. N ow, were we to find a creature of 
the ſize of this magnified eel gaſping in a place where water had 
lately been, we certainly ſhould never conclude it to be merely an 
ORGANIC PARTICLE, or fortuitous aſſemblage of them, but a fiſh, 
Why then ſhould we conelude otherwiſe: with regard to the eel 
in it's natural ſtate, than that it is a little fiſh? In reaſoning on 1 
this ſubject, we ought ever to remember, that however eſſenti 
| the diſtinction of bodies into great and ſmall may appear to us, 
8 0 | they are not ſo to the Deity, with whom, 40 Mr. Baker well ex. 
preſſes himſelf, “ an atom is a world, and a world but as an 
atom. Were the Deity: to exert his power a little and give a 
natural philoſopher a view of a quantity of paſte filled with ecls, 
from each of whoſe bodies the light was reflected as in tlie ſolar 
microſcope; our philoſopher, inſtead of imagining them to be 
mere organic particles, (as the paſte would appear like a little 
mountain, ) he would probably look upon the whole as an 
aſſemblage of ſerpents, and be afraid to come near chem. 
Whenever, therefore, we diſcover beings to appearance endowed 
with a principle of ſelf-preſervation, or whatever we male the | 
characteriſtic of animals, neither the ſmallneſs of their ſize, nor 
the impoſſibility of our knowing how they came yer e, ought: 0 
cauſe us to doubt of their being md „„ 


E. | 1 5 e 


„J ſhalb here 15 ods: extiafs ar. No RIS ne nts, made by 
Mr. Ellis at the deſire of M. Linnæus, and which are a full refu- 


tation of th oſe made * M. - Needham, nod, B. Muckel ok 
Oy 0 


1 1 1 
8 1 * 1 ©» 


Encyclopædia Britannica, vol. I, p. 466. 
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while the little a rer gr pers ſcarce viſible till the food 15 
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enn be obſerved of duaghed and ſeparacd pers betoming wha 
is called microſcopic, agimalcula. Indeed, it is furp 


Mr. Needham ſhould. ever take the Slant of che molle 
grains for any. NS tO OR CIA PRE. uM . 


cies of moulinels, 


On the 25th of May, Fahrenboi's. thermometer 
Ellis boiled a potatoe in the New River water ell i it was bak Eve 
to a mealy conſiſtence. He put part of it, with an equal propor- 
tion of the boiling liquor, into a cylindrical glaſs veſſel, that held 
ſomething leſs than half a wine pint, and covered it cloſe imme. 
diately with a glaſs cover. At che ſame time he fliced am unbeiled 
potatge, and, as near as he eould judge, put the ſame quantity 
into a glaſs veſſel ef the ſame kind, with the fame proportion of 
ee eee eee WOO 
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microſcope, whole focal diſtanen is reckoned as. 4 part of an nh: 
and, to his amazement, they were beth fall of animaleule of a 
linear ſhape, very diſtinguiſhable, moving to and f with; great 
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in letigch-äbout balff elle diameſr d6:ih8watdle!oflanin . 
Before: he diſeoverec ais expedient; He aried'i4o Jerky them by 
different! kinds of ſalts and {pirits; [but thoughihewvetdeftroyes 
by this wean Mir / fins! were $0093, ratictiothan>li could) ey | 
„ diſtinguiſh them 1n the leaſt, After lying in this ſtate of Ipidiy 
4 129 or three minutes, if a drop of clean water be 2 th. 


dering their fins.aguin mviſiblai lunlemins ps ks bai #1008 
50811 2 ou h barg S lap 093 (1520 oe tons. 


2 To irons me dnn ot, he mode 
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thelewiduld be: mou. Irn realy, ahev greater ; pumben gb 
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pear as ſo many points; chat i is, their parts cannot be diſing 
ed, ſo chat they appear from the vertex of that lens under an 
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there are ſome animalcula ſo ſmall, that, upon calculation, the 


whole earth i is not found: large eno oh 


to theſe little animals, and the while i in the ocean. * | Theſe con- 


* reſlecking on che internal 
ſtructure of animalcula, for each muſt have all the proportion, BY 


ſiderations are ſtill further heightened, by 


ſymmetry, and adjuſtmeꝶ uf that drga ed texture, which is in- 
diſpenſibly neceſſary for the ſeveral functions of life, and each 
muſt be furniſhed with proper afgaſis, tubes, &c:. fo ſecreting 
che fluids, digeſting i it's food, and propagating it's ſpecies. „ 
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cula, we now proceed to deſeribethe vario 


the arrangements of O. F. Müller, T and giving * reader the dif- 


criminating characters hy-whighth&#Has diſtinguiſhed. heim abridg- 
ing, enlarging, or altering the mere to render them in ſome 
inſtances more exact, in o 


thenelels tetlloua: 
I hope, more intereſting to the reader, CC 
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they are u aal tobe diſterned in the naked 
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with the water in which they fun. 
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Small drops of infuſed water are F. ſo full of theſe, chat it 
is not eaſy to diſcover the leaſt: empty. ſpace; ſo that the Water it- 
ſelf ſeems changed into another ſubſtance leſs tranſparent, but 


conſiſting of an innumemble namberggfog}obular-poin thick 

ſown together. In this a motion may be perceived, ſomething - 

55 ſimilar to that which is opſerved hen the ſun's rays ſhine on the 

TI water, the animalcula being violently agitated, or in a commo- 
tion like unto a-hive f bees. HM very common. 


and in almoſt. all, infuſic hen off of winni A8 _ tal 
| ſubſtances. | 
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2. Monas Atomus. 
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Monas albida puncto, rieb inſtrubta, Plate XXV. "OP 8 
1 White. 5 with, a variable point. & did r: in A | 
11 . e e 490 wand ienofl 32 O0 a1 alva 
This ltd appears as a white point, which, when it is 
Highly|miagnified, is ſomewhat of an egg ſhape; che ſmaller end 
Is Len ovens ogra 1 a lark po: thy Lr ka 
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This is among the number 
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A ſlow tremulous motion, confined to one ſpot, may be. per- 


ceived at intervals; this in a little time becomes n more lively, and 
ſoon pervades the Wen drop. gc n et e en 


£ # 3 


It's motions are, in general, very quick; two united together 
may ſometimes be ſeen ſwimming among the reſt; while in this 
ſituation they have been miſtaken by ſome writers for a different 
ſpecies, whereas it is the ſame generating another by diviſion. 
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It is to be band in al water, | chough but 14150 in that which 


is pure; they are in great plenty in the ſummer in ditch water, 


alſo in infuſions of animal or ae ſubſtances, made either of 
freſh or ſalt water, myriads being contained in a drop; _— 5 


ol various ſizes, are to be ee 15 _ * the Nn 
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Ade of this and the: af Trois wh no 
to exceed all calculation, though they are a] in a x very 


confined ſpace. 


6. Monas * 


Monas, circulo nd Mona, marked with a cre 
This lucid little point may be Meeder Wh don third len " 
the common -fingle microſcope, when the magnifying power is 
increaſed ; it appears either of an oval or ſpherical figure, for it 

aſſumes either at pleaſure. It is tranſparent, and has a mall 


ellipſe inſcribed as it were within it's circumference; this ellipſe is 


moveable, being ſometimes in the middle, ſometimes' a little. to- 
wards the fore-part; at others nearer the hind-part. 
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There is a conſiderable variety in it's motions ; ; it obs turns 8 
round for a long time in the ſame place; an appearance like two 

kidneys may ſometimes be perceived in the middle of the body, 

and the animalculum is beautifully encompaſſed with a kind of 


halo, re moſt wan n En em mice 
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They Are to obe foundi in athe pureſt waters. $2373 = 7 8 egy 


onas Troaguills, | 


Monas ovata, 8 margine nigro. csu as 


rent mona, with a black _—_ 5 

Theſe animated points; ſeem to be nearly fixed to one 9 5 
Where they have a vacillatory motion. They are frequently ſur- 
rounded with a halo, and Jiffer in their figure, being ſometimes 
rather ſpherical, at others quadrangular. The black margin is 
not always to be found, and ſometimes one would: almoſt be 
tempted to chink it had a tail. It is found in urine Which has 
been kept for a time. The urine is covered, after it has remained 
in the veſſel, with a dark- coloured pellicule, in which theſe ani- 
mals live: although the urine was preſerved for ſeveral months, 
no new animalcula were obſerved therein. It has been already 
ſhewn, that a drop of urine is in general; fatal to other animalcula, 
yet we find that it has animated being of a FREY kind, rr | 
priated 8 and bing in it. 5 
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eie "Fer Monas Lamel. 1 


| Monas, bylin compreſs. r lat OD monas. i. 
„ This is mollly dae in ſalt water. T is of a ii eoloun 
more than twice as long as it is broad, rranſparent, with a dark. 


margin, the motion en, ; it often z _— as if double. 
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9 Monas W 


Monas byalina, margini virente. Traber, mona, vith' a 
green. e Fo | 


Little benen pellucid grains, of different ſizes, the circum 


ference green, a green bent line paſſes through the middle of 


ſome, probably indicating that they are near ſeparating, or di- 
viding, into two diſtinct animalculum; ſometimes three or four, 


at others ſix and ſeven, or even more, are collected together. 


They rove about with a wavering motion, and are e n 
in a che month of eh in — nch. 91171 109 ee 
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| 10. 4 Monas bre. 5 


Monas „en ina gregaria. Tranf parent gregarious: monas. | 


It is not eaſy to decide on the 1 nature of theſe little aſlemblages 
of corpuſcles, which ſometimes conſiſt of ſive, at other times of 
four, and frequently of many more; the corpuſcles are of different 


lizes, according to the number colletted in one group. When 


collected in a bal the only 
lution, or rolling round. The ſmaller | 
larger, -often dividing j into as 


ſtiruent particles in the group: 


many portions op [oo con- . 
ſeparated, they, move about 85 a 
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P; of avimalculs collefied oye... ä 
hs by a way or I a it was their natural ſtate to be thus . «i 
grouped together, the e We was ande A ſingle FF 
corpuſcle was taken th | 
and placed in a glaſs by itſelf; irfoon u een in \ fize, ai, when . 
it had attained nearly the ſame bulk as the group from which it "1 
was ſeparated, the ſurface began to aſſume a wrinkled appearance, Vi 1 
which gradually changed till it became exactly ſimilar to the 1 
parent group. This new. formed group was again decom 
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like the preceding one, and in a little time the ſe 
became as 7 as that from me © "vi 11 | RT 
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Proteus i in ramulos diffluens, Fig. 2 an 3.7 Plate V. Pro 1 
teus, branching itſelf out in a variety of directions. 1 Gy bog 5 
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A very fingulat” anime lub, n. uppearing w_y as a grey 
mucous mas; it is filled With a number öf black globules, of 
different ſizes, and is continually changing it's figure. Being 


formed of a gelatinous pellueid ſubſtance; the ſhape” "eaſily 
altered, and 1t puſhes out branches of different Jengihs and 


breadths. The globules which are within divide and paſs imme- 
diately into the new-formed parts, always following the! various 
changes of form in the animalcula. The changes that are ob- 
ſerved in the form of this httle creature, do not ariſe from any 


extraneous cauſe, but are Peres ra xl on bw * e 
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Proteus in Mienen diffluens, Fig. 4 and 35 Plate XXV. 


Proteus, en out into a fine NOW: 
44.4436 iii ammigidog worn 


A Acud petkicid od Acta with black „ At 


changes it's form like the preceding. but always ina regular order, 


firſt extending itſelf out in a ſtrait line, the lower part terminating 
in an acute bri ght point, without any inteſtines, and the globules 
being all collected in the upper part, it next "draws the pointed 


end up towards the middle of the body, ſwelling it into a round 
form. The contraction goes on tor ſome, time, after which the 


lower | 
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hooks part 1s ſwelled. out as it As; repreſented i in 1 Fi ig. 4; the 
point is afterwards projected from this ventricoſe part. It paſſes 5 
through five different. Tons. before. j it e tha Which is foen 
at Fig. 4. It ſcarcely: moves from ne, pot. on bend) ding about 
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ſideways. It is to be found in river water, where the dC nitida 
s e che protubatany buollhng. aL 
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Volyox W 4 frapliclliraps, pellucidus, ſphericus. 
An inviſible, very FOUR pellucid, ſpherical worm. 
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13. Volvox Prion, 5." Oe; 710 thetic 26 5 


Volden p phiericus: nig Neun OLI: 
black dak ke a lucid . 1111 


A fall eve? ; one lenitpbe W pake and 
other has a pellücid cryftalline appeatatice 3''a — Po 
is obſervable in the dark art. It moves in a Weben manner, 7 
and often paſſes through the drop, turning round as if upon an 
axis. Many may be often ſeen joined together 1 in their paſſage - 
through the water, they ſornetimes move ds in a little whirlpool, 


and then A It is Hun! in n great numbers on the ſurface of 
ſcetid ſea water. k, and! ov ROUTE * 1800 1800 r 7 
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5 e 14. Volvox Granulum. 


1 Volvox (hericus vitiths, pace TY by . 
1 green, che circumference of a IO, colour. e Solas 
4 Tubes b to be a kind of die bpilks bens in di ani-· 
| malculum ; the circumference 1 is tranſparent. It is to be found 

| generally in the month of f Jane, i in an aut * moves but 
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Volvox 3 ona ſubobſcurus. Globular yOu: the 
hinder part ſomewhat, obſcure. | )% eo. 


% 


| This globular r is ten times larger Fay the mona 
lens; it verges ſometimes a little towards, the oval! in its form. 


The inteſtines are juſt viſible, and make the hinder part of the 
body appear: ,opake ; ; It has commonly a flow, 8 4 ol f 
motion, but if it is diſturbed the motion is more nee Ba 


1 Ii is ; found; in a moſt t infuſions of gables, | 12 5 


4 Volver Pi 


1474 £ 


Velron f phericus, i interaneis A OR unten Small 
round volvox, with immoveable 1 88 inteſtines: ENG 


fied. 
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| This i is a ſmall tranſparent Aten ; It's ; inteftinks are 1m- 
moveable, of a green colour, and are placed near the middle of 
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Volvox ſphæricus, o 
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ſeveral circular (aa 4 motion ist to be perceived among the in⸗ „ 1 


terior molec ues. It ſometirhes 16 ves bout in a ſtrait line, þ ſome- ; | 7 2 i 1 
times it's courſe dein 
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Volvox =hicus, moleęulis c 1 . 
Spherical lvax;! 105 . | A 
diſtances from one ano! „ 


interaneis immobilibus. Spherical 55 5 . 1 3 975 = 


and opake, with immoveable inteſtines. rr OE Ln, 1 


432 ___ ' MieRogGCoriocal Er8a Ys. 


When very much magnified, this animalcutam eint nde 
ſome relation to the vorticella ſocialis, as ſeen with che naked eye. 
It conſiſts of cryſtalline molecules, diſpoſed in a 1 and 
filling up the whole eircumſtrence; they are all of an equal ſize. 
Whether they are included in a common membrane, or whether 
they are united by one common ſtalk, as in the vorticella ſocialis, 
has not ily diſcovered, dulet are allo VN of ways doing 


CS 
af2 nr As 4,43 © 


2, adder 


l — 
mew — 


1 caring” power is uſt, fome black Pond — be Hf 
_ cerned in the center of the cryſtalline molecules. The motion is 
ſometimes rotatory, ſometimes from right to left, and the con- 


s trary. It is found where the chara vulgaris has been kept. 


19.  Volvox Sphericula. 1 


Volvox f| phæricus, Aetecu Gilaribu rotundis, Spherical 
volvox, wy wound molecules. 07 e 4344 | l FR 
This ſpherale 18 armed of pellucsd cd cola; «of dif 
ferent fizes. It moves flowly about a quarter of a bend from 

right. to left, and then back again from left to right. 


5 20. Volvox Lundla. 


|. Volvox hemiſphericus, moleculis finiilaribus inst 7 An 
hemiſpherical We with lanular e en - 7 Plate | 
XXV. = 
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Mienoscorical Peoivedh | 0 483 


Is a ſimall re tranſparent body, cont of innumerable x 
molecules, homogeneous, —— and of we 1 of the n moon 
in It's kun gutes witl common Weill 


ii e ad. los; andifdec gs 5 | 547-6 Atti eh TY 
It is in a ecard twofold motion; A one of the whole 
turning ſlowly round, the other of the molecules one among the 

other. W e 16 found in mar Places in dowd e 
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Volvox f. ſphezricus membranaceus, 8 meren membranaceous | 
volvox. ie n nan Er it; PETE, 1 a 4 N 4 Praght sf} 5 
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This is a «4 r parent abuts of a — colour; "hs foetus 
is compoſed of ſmaller greeniſh globules, It becomes whiter and 
brighter with age, moves — 1 round ies ax1s, , and 199 5 be „ 
ceived by the naked ee. and Md en e 

But tothe OO thus fires of thi + peltucid membrane 
appears coyered with molecules, as if it were granulated, which 
has occaſioned ſome obſervers to imagine it to be hairy; ; the 
round pellucid molecules that are fix d mthe center are generally 
largeſt in thoſe that are young. The exterior Seared may be 
wiped off, leaving the membrane naked. e 


1 s \ 


WR | 
When the young ones are of a 1 1 the membrane | 
opens, and they paſs through the fiſſure; after this, the mother 
melts away. They ſometimes change their ſpherical figure, the 
wp being flattened in different blacks, fl 


. _gN2 ä * | Moſt 


[1 


11 


See . | Mic RoSCOPICAL: Exzays, 
1 Molteuthors fi peak of finding eight leſſer 1 within the 


5 - larger but Muller ſays, that he has counted tiny or or forty of : 

1 different fizes. This wonderful incapſulation of it's P ogen 

q well known; ; indeed 1 it often n welt a vun c e e and | 
© Nee Was bj firſt who. arg curious s animale. 


4 1 and depictedi it; acircumſtance which has not. been me tion 
by Baker and other microſcopic writers who have deſeribed i. 
It may be found in great plenty in ſtagnant waters in wy rin gang 
ſummer, and in infufions 1 e and demella. ; 
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1 is * delcribed by d Mr. Killer," This ſingular 2 ter 
animal, ſeen before the microſcope, appears to be exactly globu- 
lar, without either head, tail, or fins. It moves in all directi 
forwards or backwards, up or  dov VI 


F rolling over and over like a 
bol, ſpinning horizontally like a top. or gliding along ſmoothly 
without turning itſelf at all. Sometimes ws, motions. are very 
ſlow, at other times very | ſwift ; and when it pleaſes it can turn 
round as upon an axis very nimble, without. moving out of its 
place. The body is tranſ parent, except where the circula | ſpots 
are placed, which are probably it's young. The ſurface. of the - 
body 1 in ſome is as it were dotted all over with, little points, and 
in others as if granulated like ſnagreen. Mr. Baker thought alſo g 

chat in general | it appeared as if it was ſet round with ſhort move 
able hairs, 


? % — 
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By 8 writer they a are e thus A Tete ae | 
are at firſt very ſmall, but grow fo large as to be diſcerned with 
the naked eye; they are of a ee dern colour, globular 
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figure, and in ſubſtance membranaceous and 
midſt of this ſubſtance ſeveral 
each of theſe are ſm: er animalcula, hi 


wo 


* 


diaphanous membrane, and contain within themſelyes fil ſmaller 0 5 


be di 


generations, which ma! 
powerful glaſſes. 
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trapſp cone in ghe 1 
be perceived; _ 
hee allo hoe. 


Feet to | ls. e 1 
we have already - „ 
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Volvox e at orbicularis, centro mol "x | 
viridibus. Ha hn ic 1 
eules in the center. 1 
is animalculum has ſome re * 1 
but is ſufficiently diſtinguiſhed b OSTER | 
membrane. The middle ll of Wn green 7 1 
4 { 1 15 
The globules ſeldom move, thou gh a quivering motion may 
ſometimes be perceived at the center. It has a flow rotat 5m 
tion, and is found among „in the months of Odtober „ 
ſn 3 n 97 75 : | P 


centibus nudis, Et 
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4186 | Mrcxoscorical Es894vs. 1 
= This attitiuler tut ſeems to be a kind of medium between the 
29 volvox pillula and the gonium pectorale, being like the one com- 
139 | N of 1 eee and 1 in form enen the N 


It conſiſts of a congeries of el ade of a ach 6 . 

with a bright ſpot in the middle; the whole maſs is ſometimes of: 

a ſpherical form, ſometimes oval, without any common mem: 

brane; a kind of halo may be perceived round it, but whether 

| this is occaſioned by the motion of any inviſible hairs has not 

been diſcovered. The maſs generally moves from right to left,. 

and from left to right ; ſcarce any motion can be diſcovered i in 

the globules themſelves. It was found in the month of Auguſt, 

in water where the lemna polyrrhiza was growing. Two maſſes 

of theſe globules have been ſeen joined together. They contain 

from four to fifty of the globules, of WISER a ee one 0 
now and then be found. ee (Ts ] Se e 


27 Volvox Vegetans. N 


Volvox Wa agilen & r dickitomis, roſula gobular ter- 
minatis. A volvox with ſimple diehitomous nne nene, 
in a little bunch of „ —- e 
It conſiſts of a number of Hoceole DR 19 which are 
inviſible to the naked eye; at the apex of theſe there is a little 
congeries of very minute oval pellueid corpulcles. Muller at firſt 
thought it to be a ſpecies of microſcopic and river ſertularia; bat 
afterwards he found the bunches quitting the branches, and 
ſwimming about in the water with a proper ſpontaneous motion. 
Many old branches were found deſerted of their globules, . 


| | | 5 | 4 
Mic koste EssAVs. l N 
the younger branches were furn ſhed with them, | e found in I 
river water 1n Novanber 1779 you __ : | 
5 W Resi 155 . 7 
Vermis Seba diem dorbeihaus cylindraceus. An invi- 
ſible, 1 e aaa Tos Ne C ek : a 
25 Encheli Viridis. 
|  Enchelis is ſubcytindrios antice SO truncata. Green enche- 7 8 
lis, _ a OTROS ea” the an rant Ne Doo, 
This is an ape” green, | ſubeylindric e with an 
obtuſe tail, the fore-part terminating in an acute truncated angle p 62 5,2 nn 
the inteſtines obſcure and indifling. e VVV 


* 
/ 4 
* 2 * - 4% 


It is continually varying in it $ ; motion, turning from right | 
W l 9 8 


26. Enchelis Pundier. 8 os 


+1 


Enchalls e e antice e voice acumi- 1:2, 
nata, Fig. 8, Plate XXV. Green enchelis ks the ff. 
N kayo the nr pointed, | F 


At : Yi 
. * * 
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It is an n opake knee of a green dokotr ; ahi is a ſeal 
pellucid ſpot in the fore-part a, in which two black points may 
be ſeen ; a kind of double band, c c, croſſes the middle of the 
body. The hinder 225 is Frome and IE; an Moran 
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is diſcoverable at the apex of the fore-part; which fuk to 1. 
the mouth. When in motion, the en of it en opake 1 
55 . Is found in marſhes. 1 


E A —Q——. A Bd 


97, | Enchelis Del, e 


18. 4 OR ——_ a * 
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Enchelis vid nes een EY (Green, 5 
| cylindrical, "name the * ſomewhat Pre.” 


The body is a the colour a very dark green, fu chat it is 5 
quite opake ; the fore- part is bluntly rounded off, the hinder part 
is ſomewhat tapering, but finiſhes with a rounded end. From it's 

_ opacity, no internal parts can 2 be diſcovered ; e is a ks of : 

tranſparency : near dend 5 tins 727 ORE 


It is exceeding idle, moving very loviyt 10 hy W thou 05 
rarely, in an Infuſion of lemnz. 
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28. Enchelis Sam. „ 10 7 


Enchelis to interaneis mobilibus. Enchelis on an 
egg · hape, opens, with moveable inteſtines. | 

SE is an opake body, with apellacidh margin. boch extremities 
are obtuſe, but the upper one much more ſo than the under one; 
it is filled with moveable ſpherules. It's motion is generally 
quick, either to the right or the left; it is: probably furniſhed ak 
hairs, becauſe, when moving. rapidly, the margin appears ſtri- 
[med "M4 is jound 1 In Water that as been kept for he 91 
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29. En. 
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Enchelis e POSE Julmobilibus.. En- 
12 partly oval, partly eylindrical, the Interior parts immove- 
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An oval animalculum, round, the \fore-part ſmaller than the 
hind- 1 the Wt of a black colour; it is replete with grey 
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Enchelis ovato-cylindracea, interaneis manifeſtis mobilibus. 


Oval and <ylindric enchelis, with viſible moveable inteſtines, 


* 4.7 . * "x > * 
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The body i 18 ſhaped like an egg, the fore- Part narrow, and 
often filled with opake confuſed inteſtines; in moving, it elevates 
the fore· part of the body. It is found in the ſame water as the 
cyclidium glaucoma, but is three times larger, and an hundred 


times more ſcarce. 33 VV . 
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31. Enchelis Seminulum. | 
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Enchelis cylindracea =qualis. Enchelis me eylindric, 


It is a cylindrical animalculum, twice 
the fore and hind-part of the ſame ſize ; 


ms i; 
. * 
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PR 
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long as it is broad, 
inteſtines in the fore- 
part are pellucid, thoſe in the hinder-part obſcure. It moves by 
| [nhernaifly; It may be ſeen ſometimes 
= „ * Heimming | 


: 
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450 M1CcRroSCOPICAL. Ess A . 
ſwim ming about with the extremities joined together. Found in 
water that has been kept for ſome days. | 


g2. Enchelis | nn, 
Enchelis eylindracea, Wale margine vigricante. Op. 
| cal enchelis, tranſparent,. * a blackiſh . | 


This cio forms an intermediate kind between the 
monas Punctum, the enchelis ſeminulum, and the cyclidium 
milium. It is one of the ſmalleſt among the animalcula. The 
body is tranſparent, it has no viſible inteſtines, the fore and hind- 


part are of an equal ſize, the edge of a deeper colour than the 
reſt of the body; a point is to be ſeen in the middle of ſome of 


them, in others it is as if a line ors throu oh the middle. 


85. Enchelis . 


Enchelis eee Wehn. Ty dere aaa 


5 enchelis. 


1 tranſparent, round, e gg-ſhaped animalculum ; . is 
diſcovered within fide, even by the third magnifier; but with an 
increaſed power ſome long foldings may be ſeen on che e 
ficies, and here and there a few bright molecules. | 


N 


2. Enchels Pirum. 


| Enchelis cnverſe conica, poet Wan Feardorm enchels 


8 1 hinder- part tranſparent. „ 


M1cRoscoPical Exgays. 175 40¹ 

This enchelis is lively and. pellu cid, the fore-part. i 1s protu- | 
berant, and filled with molecules, the hinder-part ſmaller and 
empty; it has moveable molecular inteſtines. It's motion is 
rapid, paſſing backwards and forwards through the diameter of 
the drop. When at reſt, it ſeems to have a little ſwelling, or 
tubercle, on the middle of. the AT: RT 


: #441 
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3 8. Enchelis Tremula,” | 
Enchelis onio-cyindraces gelatina, Oral kts; f chin 
drical, e 85 
This is alſo to be placed Jo ro the wol minute animalcula ; ö 
the end of it is rather pointed, and has R* remulous motion; it 
almoſt induces one to think it has a tail. Two of theſe little crea- 


tures may at times be perceived to adhere together. It was found 


in an infuſion ee Aram eci⸗ , and Raw ther; ani- 


Ne 


i © roa Contra. . 


Enchelis obovata, cryſtallina, medip coarRata. Suboval en- 
chelis, OI with a tridture in the middle. 


| \ ; 

An 3 of an en ſhape, the middle part drawn in, 

as if a firing was tied round i it. III is of a very | ſmall K and 18 
ound 1 in {alt water, | 9 8 | 
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7 Enchelis Pubviſculus. 


Enchelis eliptica, interaneorum congerie vitidh: © Of an lip. 
tic ſhape, with a e of green inteſtines... | . 
It is a round animaleuluim, palfueid] the bre obtuſe, the- 
hind-part rather ſharp, marked with green ſpots; myriads may 
fometimes be ſeen wandering: about in. one drop; it is found 


among the green matter on the ſides of the velſels 1 in which water 
has. been kept for ſame time. 1 


97 


8 Encheli F raus. 
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Fncheli einen, utraque extremitate anguſtione truncata. 
enen enchelis, . ends truneated. e 95 


The body is enn and cranſ; parent, the fore wil bind pet 
| Gmaller than the reſt of the body, and equally fo, the ends a little 
truncated. In the infide a long and ſomewhat winding inteſtine, 


a ſky-coloured bright fluid, and ſome black. malen _ 
verſely ſituated, may be diſcerned... 


les motions are an was found in 1 vater 


39. Encheli Eritillus. | 5 5 EY Z 
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A elnrl encheli, the e fore-pat rruncated.. 


| 13 RE | | | 
<0 MicnoscorioaL KV 1 493 Pr ag ͤ ò 1 
"This i 15 one of the moſt cnnſparcnt wat. s the takes $4 
part of an obtuſe convexity, the fore part truncated. Muller 
fuſpects chat there is a rotatory organ in the fore - part. No in- 
teſtines can be ſeen. It runs backwards and forwart through 98 
the drop i in a diametrical line, with a wavering motion ſome - 1 WD 
times turns round. for. a moment, but preſenily enters on its . 
"WE courſe.. I found 1 in. an infuſion of 9 8 and 1 Ml x 1 
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Enchelis elongata, antice obluſa, poſtice in caudam hyalinam N 1 
attenuata, Fig. g, Plate XXV. Enchelis with a long 7. 
fore- part obtuſe, tlie hinder- part diminiſhing i. into a kind. of. %% 
tail. 95 


* 


* ; 1 2 as po F Oy 
* . 


The body is of a grey . aaa with EYES 1 „ 
cules divided from each other, and diſperſed through the whole | 
body ; the fore-part, a, thick and obtuſe, the hind- -part, „ 5 
eryſtalline and ſmall, the end truncated. It is but ſeldom. n met. 
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41. Encheli Epifomiun. rr 


. * N Wy t — 


Enchelis eylindrico-elongata apice \gracili fabglobold.. En- 1 5 0 : Beat 1 4 
chelis with a hag. of lindric a. 15 e ſlender and: 1 us 
roundiſh. 5 : | : 


Se 
4 
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It is among the ſmaller animalcula; the body N 7 en 
and bright, the hind- part obtuſe, the fore- part ſmaller, and ter- 
minating in a globule; a black line may now and then be per. 
ceived Ten the middle of it. 


42. Enchelis Gemmata. e ee 


Enchelis cylindracea, "PR globulorum duplici in i collum 1 
hyalinum producta. Enchelis with a cylindrical body, the 
upper part prolonged into a tranſparent neck, a double ſeries of 
globules running down the body. Its motion is ſlow, and generally 
in a ſtrait line; it is found in ditch-water where the lemnathrives, 


43. ann Retrograda, 5 


 Enchelis hyalina, antice anguſtata, apice globulari. Tran 
parent enchelis, the fore-part rather ſmaller, and terminating in 
a ſmall globule, Fi Ig. 11 and 12, Plate XXV. +1 


It has a gelatinous Gun! parent body; ; no viſible. Ahe 
though a pellucid globule 1 is diſcoverable near the hinder part; 
the body is thickeſt in the middle, and grows ſmaller towards 
each end. It generally moves fide-ways, ſometimes in a retro—- 
grade manner; and if it is obſtructed i in it's motion, draws itfelf 
wt as Mo at Fig. FF 3,5 pl 


„ 44. Luckelis 8 
Enchelis cylindrica oblonga, obtuſa, antice hyalina. Oblong 


a cylindrical enchelis; the ends obtuſe, the fore- part tranſparent. 


/ 


4 * 
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The body i is round, of an n equal 515 throughout, and-both . 
ends obtuſe; more than half the length is vithout any viſible 
inteſtines, the lower end full of veſicular, pellucid, minute glo- 
bules; a large globular veſicle is alſo to be. found in the fore · part; 
it moves quickly from one ſide to * other, in a vacillatory ; 
Manner. It was found in lea water. | 


| 45: kane p arcimen. 
Enchelis eylindracea curvata utrinque truncata. A eylindric 
enchelis, crooked and truncated at both ends. 
The 5000 5 hs i Is dint IR Cal times longer than 
it 1s wide, even, truncated at both ends, the inteſtines opake, and 
not to be diſtinguiſhed; it turns the extremities oppoſite ways, 
fo as to form the figure of an S. It is to be found in water that 
has ſtood for ſome time, though but ſeldom. Joblot found it in 


an infuſion of blue bottles; . it moves in an undulatory manner, 
but very lowly. N 


46. ane T 
Enchelis mnverle conica, apicis altero angulo codes. En- 
chelis in the form of an inverted cone, one edge of the apex 
produced out ſo as to form an * "a the other part. 
1 
The body rather opake, of a * ar and of a bes z 
conical figure; the lower end obtuſe, the fore-part thick, one 
fide of this part projecting like a finger from the edge; two very 
fmall projeftions proceed alſo ſometimes from the lower end. 


14 


1 


7 
— 


I 


496 M1cROSCOPICAL Eas ars. 


This animalculum has the power of retrating theſe projetions, 
and making both ends appear obtuſe. It moves about but 
ſlowly, and was found in water with the lemna minor. 


* 8 


* 


bs Enchelis Thune. a 


— 


Enchelis cylindrica, bcapliata, Fig . 10. Plate XXV, ole 
drical enchelis with a 70 of head. 5 


This is the largeſt of this Kind of a the ee 1 
cylindrical, mucoſe, grey, long and rather opake, the fore: part 
globular, the hind- part obtuſe. Something like three teeth (c) 
may be ſometimes ſeen to proceed from one of the ſides; ; it can 
alter it's ſhape conſiderably. Globules of different ſizes may be 
ſeen within the body. 1 rolls about hae from right to left. 1 


— F 


48. Encheli Larya. 


Enchelis elongata, 8 a e utrinque notata. A long 


enchelis, with two little nipples projecting from the middle of the 7 
Sy, one on each ſide. LO . 5 


4 


CO 


11 is long round, and filed with grey molecules ; the "Bi, Part 7 
is obtule and pellucid; a kind of neck, or ſmall contraction, is 
formed at ſome little diſtance from this end. The lower part 
pointed, about the middle of the body there are two ſmall 


»rojettions. | . 885 


1 * 
b o > \ \ L EO - 
þ ? * 
i 4 
4 - ” 
* * PI. a 
4 P 
8 - s 4 a ; 44 % "Nx. 
F { P 
k G Ss ON "os | * -” 
7D - | 0 
» * | 74 1 
; . * 
= 5 1 
5 F . 


j { 
[1 


enosco isn Tv 


49. Enchelis Spatula | 
| cylindri a firiata, apics hn, A cyli 
drical red enchelis, che fore 1 ene and, of the 
ſhape or a . 1 


This pedal culum is priſcaly FE PIR very pell acid, if a 
cryſtalline appearance; it is marked with very fine longitudinal 
furrows, and has generally two tranſparent globules, one placed 
below the middle, the other near the extremity. of the body on 


the other ſide are five ſmaller ones, which are oval. The top is 5 


dilated, with the corners rounded like the ſpatula of the apothe- 
earies. It has a wavering kind of motion, folding the ſpatula 
variouſly, yet retaining the form in general. Muller mentions 
his ſeeing it once draw the ſpatula into the body, and 99 t 
chere for two © hours, when it. fir my Nr SIT 


F Ri - > py” 
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50. Enchelis Py | 


> 


A cylindrie enchelis, the eres papillary. 


The aß pet is enden wand: pd rather opale, ho 
hind-part pellucid, both extremities obtuſe, furniſhed with a 
papillary finger-ſhaped head, the hinderipart marked with a 
tranſparent circle, or circular aperture; The fore-part filled up 
with moveable molecules, which are: more ſcarce i in the hinder- | 
part. It hasa rotatory motion on aJongitudinal axis, and moves 
through the water in an oblique direction. It is to be found in 
dun , water in N ovember and December. 


"ED DW gs 8 ts 


493  Microscoricat Ess A vs. 
i Enchelis Pupa. 


Enchielis ventricoſo: eykndriea! apice in p eb ide 
Enchelis forming a kind of ventricoſe OY with a ny * 
ple ee from the apex. 


It is not unlike the precedi ng tos but is much larger; 
the anterior end not ſo obtuſe, the nipple gradually formed from 
the fore. part. all but this end is opake, and filled with obſcure 
particles: it has no tranſparent circle, as was. obſerved i in the en- 
--chehs ng It is exceedin 8 e. 


2 


v. Visio. 


— 


Wo 


Vermis ineonſpicuus, „ teres, elongatus. An 2 
inviſible worm, very ſimple, round, and rather long. | 


32. Vibrio Lineola. 
VPuͤꝛrſyrrio linearis minutiſſimus. Very ſmall linear vibrio. 
This is one of the moſt minute 1 ſurpaſſing in 7" "i 
derneſs the monas termo. The greateſt magnifier exhibits little 
more than a tremulous motion of myriads of little oblong obſcure 


Points. In a few days it almoſt fills the whole ſubſtance of the 
water in ve getable infuſions; 


53. Vibrio. 


: Y . 
1 * 


1 
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59. 5 Vibrio | Ru e. 
Vibrio linearis flexuoſus. | Vibrio like a a bent line. 5 


Myriads of this ſpecies may be e found; it is between. the vibrio | 
lincola and the vibrio undula, ;; „ . 


It appears a as a Baule Ur which. 18 ſometimes. drawn up in an 
undulated ſhape, and moves backwards and forwards i in a ſtrait ; 
line, often without 0 the e at all... 1 


54 Vidrio Bac illu us. 

Vibrio linearis, PE ange truncata. Linear vibrio, 
Ja esto at both ends. be 
ES gt Ar 1 Ny . ; | 
This is an 5 mall creature, bet viſble with he third 
lens; in a certain poſition of the light tranſparent.” It is gelati- 
nous, and not half ſo large as the monas lens, though lix, and 
ſometimes ten times longer; it is every where of an equal ſize, 
and has no viſible inteſtines ; it's action is languid, the ſerpentine 

flexures of the body are with great fü * 


Muller made two infaſions of hay i in the Gale water, and at the 
ſame time in the one he put the hay whole, in the other it was 
cut in ſmall pieces; in the firſt there was none of the vibrio bacil- . 
Jus, but many of the monas lens and kolpoda cucullus; in the 

latter, many of vibrio bacillus, and few of che monæ. 


{ 


a. 
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* 
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letter V, when in motion the letter M, or a bending line like that 
which geeſe form in their flight through the air; it's motions are 
fo rapid, that the eye can ſcarce follow them. It generally reſts. 


| flenderneſs the tail of the animalculum ſeminale, which he has: 
and variouſly fold their little tails, we muſt conelude that tendons 


preſſion of infinite, in the en ſmall. 
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55. Vibrio Undula.. 


Vibrio filiformis flexuoſus. A filiform flexuous:vibris,. | 


A perfect undulating little line, round, gelatinous, without any 
viſible inteſtines. It is never ſtrait; when at reſt it reſembles the 


upon the top. of the water, ſometimes it fixes itlelf * by 
One e and whirls. itſelf round. 


This is the Ile erakire that Lecuwenhoeck ſays exceeds in 


deſcribed in Fig. 5, Epiſ. Phyſ. 41, being an hundred: times leſs: 
than a muſtard-ſeed, and on which he makes the following very juſt 
obſervation : That as theſe very ſmall ànimalcula can contract 


and muſcles are as neceſſary to them as to other animals; if to- 
this we add the organs of ſenſation, and thoſe of the inteſtines, 
the mind is loſt in the aſtoniſhment which ariſes from the im- 


— 


* 


56. t Sehen. 


Vibrio Miformis . in MEE obtuſum bodies A 
filiform vibrio, the windings or flexures obtuſe. 


A len- 


wy 
- 
10 
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A Render gelatinous little animal, f in the form of a long ſerpen- 
tine line, all the bendings being nearly equal in ſize, and at equal 
diſtances ; it generally moves in a {trait line; an inteſtine may be 
diſcovered down the middle. It is to be found. in river water, 
but 1 is not commonly. to be met with. +, 


PTY Vibrio Spill 
Vibrio filiformis, „ in angulum acutum tornatis, 
Filiform vibrio, twiſted ſomething like a n wire, or cork- 
ſcrew; ay bending, eue? 

It is an e BE fingular little creature; twiſted in a 
ſpiral form; the ſhape of theſe bendings remains the ſame even 
when the animal is in motion, not oecaſioned by any internal 
force, but are it's natural ſnape. It moves generally in a ſtrait 
line, vibrating the hind and fore part. It was found. i in 1782, in: 
an infuſion of the ſonchi afvenſis. „ 


mY Vibrio Verniculus. 


Vibrio tortuoſiis gelatinus, 1 his litle vibrio is willed and 
gelatinous. „ 
The body is BUTT or rather of a milly appearance, eylindric, 
long, the apex obtuſe, rather growing ſmaller, and twiſted: 
towards the hind-part. It's motion. is  Janguid-and undulatory, 
| like that of the common worm; it fometimes moves quicker, but 
with ſeeming labour. When it bends itſelf alternately from one 
hide tothe other, a ck long line may be diſcovered, ſometimes: 
4 1 „ Whole, 


4 
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* 


whole, ſometimes broken: when at reſt, at occaſionally twilts into 
various folds. | 


It may be obſerved eaſily with the firſt lens of the ſingle micro- 
ſcope, and is probably the ſame animalculum mentioned by 
Leenwenhoeck in all his works, as found in the dung of frogs, 
and in the {pawn of the male libellula. It is to be found in 
marlhy water in November, e but ſeldom. 


if 


59. Vibrio Inteſlinum. 


Vibrio gelatinoſus, teres, antice anguſtatus. This vibrio is 
gelatinous, round, the fore- part ſmall. 


It is cylindric, milk- coloured, and ſlender towards the top, 
both ends obtuſe; no traces of inteſtines to be diſcovered, though 
four or five ſpherical eggs are perceived at the extremity of the 
hind-part. It can draw the fore-part ſo much inwards as to give 
It a truncated and dilated appearance, ſomething like a ſpatula. 
It's motion is ſlow and progreſſive. They are found in marſhy 
waters. 


* 


60. Vibrio Bipundtatus. 


ETD 3 3 2 
Vibrio linearis, æqualis, utraque extremitate truncata, globulis 
binis mediis. Linear vibrio, of an equal ſize throughout, both 
ends truncated, and two ſmall globules in the middle of the body. 


It is of a ſmall ſize, and rather leſs than the following animal- 


culum, the body of a pellucid talc· like appearance, the fore and 
hind- 


1 7 5 
[1 
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; hind-part truncated ; in the Middle are two e there i is. 


only one) pellucid globules, placed len agthways. It moſt com- 
monly moves forwards in a ſtrait line; it's movements are flow. 
* was found in ſtinking w_ water. 


61. Vibrio TripunQatus. | 0 


- 


Vibrio linearis, utrinque attenuatus, globulis tribus, extremis 


minoribus. Linear vibrio, both the ends ſmaller than the mid- 
dle, furniſhed with three globular points, the two which are at 


the extremities being ſmaller than that at the middle, 


The body i is pellucidd ite, each of the 181 rather fapering; 


furniſhed with three pellucid' globules, the middle one is the 


largeſt, the {pace between theſe globules is generally filled with a 
green matter; in ſome there is nothing of the green ſubſtance 
near the extremities, but only about the middle. It ſeldom. 
moves far, and then it's mation 15 rectilinear, backwards and 
forwards. : 


62. Vibrio N | 


/ 


Vibrio den 15 gregariis Lan ordinatis, Fi ig: 


13, 14, 1 5 1 XXV. Yellow, gregarious, ſtraw-like vibrio, 


Ny 


7 


This 1 IS a wonderful animalculum, Or. rather a a congeries of ani- 


malcula. It is inviſible to the naked eye, and conſiſts of a tranſ- 


parent membrane, with yellow inteſtines, and two or three viſible 
points; they are generally found collected together in different 
Ii | parcels 5 


1 


% 
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that obliquely croſs each other. It's two ends are bent, or 


/ 


parcels, from ſeven to forty in number, and ranged in a variety 
of forms, ſometimes in a ſtrait line, as in Fig. 14, then forming. 
the concave Figure 1g, at others moving. in a zig zag direction, 
as in Fig. 15 ; when at reſt, they are generally in a quadrangular 
form, and found in great plenty with the ulva latiſſima. 


As this animalculum feems to have ſome ann with the hike 
like anima! of Mr. Baker, I think the reader will be better pleaſed 
to ſee his deſcription of it introduced in this place, than to havent 
raiſed into anew and diſtinct {pecies. EB 

This little animal 1s extremely lender, and not uncommonly 
one hundred and fifty times longer than broad. It's reſemblance 
to an hair induced Mr. Baker to call it the hair-like inſect. The 
body, or middle part, which is nearly ſtrait, appears in ſome 
compoſed of ſuch parallel rings as the windpipe of land animals 
conſiſts of, but ſeems in others ſcaled, or rather made up of ri rings 


hooked, pretty nearly in the ſame degree, but in a direction con- 
trary each to the other; and as no eyes can be diſcerned, it is 
difhcult to judge which 4 1s the head or tail. 

It's progreſſive motion differs from that of all animals hitherto 
deſcribed, for notwithſtanding the body is compoſed of many 
rings and joints, it ſeems unable to bend them, or move directly 
forwards; but when it is inclinable to change it's quarters, it can 
move from right to left, or left to right, and proceed at the ſame 
time backwards or forwards obliquely; and this it performs by 
turning upon one end as a center, and deſcribing with the other 
the Fuer of a circle, then 1t does the ſame with the other end, 
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* 0 — whereby its Pergrenen is in Shona fins, „„ 5 1 
or from corner to corner; as whoever will take the trouble to ny „ 
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Alli it's ; motions are eitel fois, ſor ele tüuch Patttner 
and attention in the obſerver. N Has neither feet, nor fins, nor 3g 
hairs, but appears perfectly ſmooth and tranſparent, with te 
head bending: one way, and the tail another, ſo as to be like a ens 
long Italic $; nor is any internal notion, or particularly o opike „„ 
part, to be perceived, which may dete a to e Mg it the 1 


ſtomach, or other of the her CE TOO WO NP 1c! 


1 * bs 7 I} * q * ; 8 4 ; 9225 VF: 2 Ps WEN - ?4 1 1 


Theſe creatures a are final, that willons of ics bilge 2 Fee 
contained in an inch ſquare. When viewed fingly, or ſeparated _ Tg 
from one an her. they are exceedingly tranſparent, and of a 
lovely green; but, like all other tranſparent bodies, when num- 
bers of them are brought t gether they become opake, and loſfſe 
their green colour in . as che quantity increaſes till at ] 
laſt they appear (oy nel | 


* 1 


N otwithſtanding the extreme ol of theſe animalcula, „ 
they ſeem to be fond of ſociety for on viewing for ſome time 
a parcel of them taken up at random om, they will oe ſcen to diſperſe _ „ 
themſelves i in a kind of regular order. If a multitude of them are 
put into a jar of water, they will form themſelves into a regular 
body, and aſcend flowly to the top, Where, after they have WOE 
mained ſome time expoſed' to the air, their green © colour change ä 
to a beautiful af Sat? When nth are 1 . y of this Gruation, 5 „ 
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they form themſelves into a kind of rope, which flowly defends” 
as low as they intend. 
A ſmall quantity of the matter containing theſe creatiires having 
been put into a jar of water, it ſo happened, that one part went 
down immediately to the bottom, whilſt the other continued. float- 
ing on the top. Alter ſome time, each of theſe ſwarms of animal- 
cula began to grow, weary of it's ſituation, and had a. mind to 
change it's quarters.” Both armies, therefore, ſet out at the ſame | 
lime, the one proceeding upwards, and the other downwards; ſo. 
that after ſome hours. journey they met in the middle. A deſire 
of knowing how they would behave on this occaſion engaged the 
obſerver to watch them carefully, and to his ſurprize he ſaw the 
army that was marching upwards open to the right and left, tos 
make room for thoſe that were deſcending, Thus without con- 
fuſion or intermixture, each held on it's way, the army that was. 
going up marching in two columns to the top, and the other pro- 


| ö ceeding in one column to the bottom, as 1 9 had been under: 
the direction of wiſe leaders. 


63. Vibrio DUR | 


Vibrio arcuatus, utraque extremitate «ws Fi ig · 16. Bows. 
ſhaped vibno, bot ends of an equal AIG. 


The body 1 reſembles wok the ſhape Y; the moon at the firſt 
quarter; it is of a green colour, and has generally from ſeven to 
ten globules d. [poſed lengthways ; the ſmaller ones are of a very 
pale colour, a pale green vacuity may ſometimes be ſeen in the 
| middle: ſome little varieties may be obſerved amongſt them, 


which 
# 
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- which are not eaſy. to be deſcribed; it will be enough to have 
given the reader their OY and diſtinguiſhing charadteriſtics, 


8. Vibrio Verminus. 755 Fo 5 


1} 


| Vibrio linearis Apis; antice quam pollice anguſtivr, 
Linear compreſſed vibrio, the bore part narrower than che hind- 75 
part. gon 

A round tranſparent animalculum, or rather a long cryſtalline 
membrane, the hind-part broader than the fore-part, the apex . 
ſubtruncated, the baſe obtuſe, no perceptible inteſtines, in the 
middle are two ſpherical veſicules, and a third towards the lower 
edge. It moves quickly, with an undulatory motion, backwards 
and forwards; they ſeem to be joined in a very ſingular manner, 
and are found in great plenty in ſalt water that had been kept 
ſome days, , and Was fœtid. 1 


* ö | 7 


Ss. Vibrio Malu. 2 85 Fo: 1 
Vibrio Wen bak globuli, apice 1 tranſyerſa, A linear 
vibrio, with a eiche at the baſe, ang tranſycrſs line at the PH: 


— 
* rk - 
„ 


This i is a 1 W animalculum, reſembling the letter T, 
with a Sobuleaffigad to che . | 


{ NE. „ 


It is in motion RE at reſt every momedt Alternately ; 1 in 
motion it reſembles the letter V, when at reſt the letter T. They 
are found pie in dan water. | 


% 
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Vibrio- Inger colli, , apice obtuſo, cauda ſetacea. Linear re, 
with a neck, the upper W obtuſe, the lower one engin. 
| mg in a ſetaceous tail. Hat VVV 
This bild is of the we of a a ſewing habe; hs neck 1 92 
partly tranſparent, and marked in the middle with a red point; 
the trunk cylindrical, the edges obſcure, the middle bright, and 
nearly of a triangular appearance, the tail is fine like a briſtle. A 
motion may be obſerved in the inſide of this little c creature, It 
does not bend 6 body when in motion. . "a 


6. Vibrio e, e e 
V bio ſublinearis, colli, apice truncato atro, cauda Pa : 
| Somewhat linear in it's appearance, a well-marked neck, the apex | 
truncated and. open, the tail ſetaceous. 
The body i is very long and flexible, broadeſt towards the TY 
dle, which is alfo filled with grey molecules; the fore part is 
drawn out into a ſtrait tranſparent neck, the upper end of it 
thick and black. The motion of this animalculum ſeems to be 
produced by the contraction and extenſion of che neck. It is 
bound in lalt water. FTE, 


WY 
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| 7 0 FROM Gordius, 


Vibrio equals, Landis apice tubereulato. | Vitzio of an x equal 
fize throughout, the wy ter Tininatel by. a lie tubercle. | 1 


A round animalculum; che e fir hor a 
of the whole length is tranſparent, and furniſhed with a ſky- - 
coloured alimentary 1 tube; the lower part is bright and pointed, 


the middle full of ſmall globules; a ſmall knob. terminates che 
tail. 'P ound ir in an infuſion made with ſalt water. FR, 
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Vibrio =qualis utrinque fubacuminatus, This vidrio is of an 
equal hze, rather n at both ends. 1 ahh 

It is very n to the tie men differing principally 
in the ſhape of the ends, which in this are pointed. It does not 
adhere to objects by the pointed tail; it is furmſhed with a 1 0 
row of the moſt minute points. $925 


- 


| „ 

It's motion is ſerpentine, ſometimes t to be met with lily - 
ſtrait and ſtill, and is found in infuſions of vegetables after ſome- 
weeks lee ; it is of a whitiſh colour, the whole body is fre- 
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70. Vibrio Coluber. 


Vibrio filiformis, ſeta caudali geneculata. Filiform vibrio, the 
tail ſetaceous, and bending up nearly to form a right angle with 
the body. 


4 


* 


In this vibrio the RH the ocſophagus, the molecules i in the - 
inteſtines, and the twiſting thereof, are very conſpicuous. The 
tail is exceeding ſmall, and bent fo as to form a conſiderable an- 
gle with the body. It is found 1 in river Water, 


33 9h; Vibrio Anguillla 


Vibrio æqus alis { ah 1 Vibrio of an equal ng through 
-out, and ſomewhat hard. 


This animalculum may be divided into four varieties, if not 


diſtinct ſpecies, namely, the anguillula u n farinoſi, 
aquæ dulcis, et aquæ marini. 


e Aceti. Vinegar Eel. 


Chaos redivivum, Lin. Syſt. Nat. 1326. 
Leeuwenhoeck Op. Omn. p. g, n. 1, f, I. 0. 
Joblot Obſ. Micr. 1, p. 2, pl. 2. 

Hook's Micr. p. 25, "3 Oo 
Borelli Obſ. Micr. 1, p. 5 


Powers 


F » , 115 445 
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Mionoscorieal Esgavs, 5 


Powers Micr. Obſ. 5 
Baker's Empl jor Micr. p. 10, fig. 8 and g. 
Micr. Expl. p. 81, pl. „ | 
| Adams Micr..Illuf, pl. 32, fig. 197, A, B, C.D. : 
Rozier Journal Phyſique, Mars 1775, Janv. & Mars 11. 
e N ds mr 10 p. i 


| Anguillula Glutinis,. Paſte rel. 35 = 


y Chaos evil. Lin. Syſt. Nat. 3 26. 
Ledermuller Mier. 
Baker Micr. Exp. p. a... | 
Roz. Journal Phyſique, Mars 1776, Mars .. 
Ae Micr. Illuf. 


The body i is Liiſvem, « or like a thread, round, pellucid, replete Te . 
with little grains in the middle, both extremities very pellucid and Tc I 
empty, 'the fore-part a little truncated, the hind-part terminating - 
in gh. ſhort ey: HOW: It is the ſame i in 7 age and es... 


e Eluxitalis, 
Corculum vermiculo: ſimile Ks. amen » (nnd iw). 1 15 5 
Needham Micr. p. 99, pl. 5, fig. 7. | 
Baker Mier. Expl. p. 80, pl..5, fig. 9. 5 5 
Anguille vulgaire, Rozier Journal Fate. 775. 
Mars, Nov. 1775. | 
Ibid, anguille du bled Rachitique. | 1 335 
Ibid, anguille du faux ergot. C „ 
"PO Opuſc. Phyſ. part 2, page 364, Pp. 5, ig. 10.. 8 1 nr 
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The body of this! 18 ; exceedingly tranſpatent; no viſible enki, 
though a few tranſverſe lines may be diſcovered on the body. It | 
is ſometimes, though rarely, furniſhed with a long row 5 
| globules, and often with two mall os ones; che thif terminates 


: 4? 


in a a point. 


* 
ö P.+ 


Muller 5 he found theſe ele in the gaben which is formed 
by vegetables on the ldebof ve veſſels ; in which water has been kept | 


for ſome time. 


5 


The eels of aſl have been more diſtinguiſhed than moſt other 
animalcula, as well on account of the various. ſpeculations and 
theories to which it has given riſe, as their many curious proper - 
ties. Four different ſpecies of eels may be found in paſte of the 
firſt, which has been deſcribed very briefly in page 511, we ſhall 
now give a more particulat deſcription. To be certain of pro- 
curing theſe eels, boil ſome flower in water, to which you have 
added a few drops bf vinegar, provide an earthen pot which has 
a hole at the bottom, fill it with earth, and then put the paſte in 
a piece of coarſe cloth, and bury it in this earth; the pot is to be 
expoſed to the ſun in the ſummer, or kept in a warm place in te 
winter ; by this means you will very ſeldom fail of finding in ten 
or twelve days a erg N of cels in the bps 


This eel, when at it's full tan, is brave one-tenth of an inch 
ou | long, and rather lefs than one-hundredth of an inch in diameter; 
„ 8 Fig. 6, Plate XI. repreſents one of theſe eels magnified Jo: 

1 one hundred and twenty times, only compreſſed ſo much between 5 
two plates, by means of an adjuſting ſcrew, as not only to pre- 
vent it from moving. but to lengthen and flatten it in a ſmall 
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degree. At 


or nipples, a a, 
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terminates 1 in _ mouth; 
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5 ovtable pi 
18 forme > 
18 round, but 


young eels 


that at 


termination of the l is not 155 a ;rupt a as in the preſent ſpecimen, _ 


but it finiſhes by 


a gradual 


near 2, for the paſſage of: 


part has been gently preſſed, t 
ſubſtance, have 
increaſed, al 


bladder w 
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or. 


minution. 


ee to iſſue 


25 


from it. II the preſſure "I ot | 


excrements; caule when that 
ree jets, of a very ſubtle 


l be forced c out, a fu 


urſts che bladder, and the bowels are 


opening. 


Ae duct fi 
It is ſhewn. here as red 5 


effected; 


operation, | The x 
aa, is very Kinall, | 
kind of oblong We c d the e 


till it com to g, 1 


this 
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animalcu 
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efophaghs white orig of the bag c. enters into the 
lame bag, and preſerves it ACS; form within it, till it Conne to m, 
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diſcerned in every 8 of the cel. 
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from whence it is prolonged i in the form of a black line mn n, 


Which paſſes by the axis of the duct e e h, and apparently ter- 


minates itſelf at the beginning of the abdomen „ this tube, 
near the center of the ſwelling g h i, are fixed two {mall tranſ. 


parent bodies ; that end of theſe which is connected with the tube 5 


is round, the other end is pointed; theſe {mall pieces cannot be | 


*%, 
«ov a 


/ 


We muſt now then how this duRt is; to be foredd out of the 
eel. The body, when compreſſed, generally burſts either at the - 


head or tail, and always at that part which is leaſt preſſed ; hence 


when the mals of fluids contained i in the body i is forced towards 


the anterior part, they meet with a reſiſtance in paſſing from the 


abdomen to the duct already deſcribed; the abdomen being 
forced by the fluids which are made to act againſt | It, burſts at 4g - 
upper part, and the fluids ſtriking againſt the neck g hi, force it, 


with all it's contents, out of the body, through an opening at 
the anterior part; on leſſening the preſſure, the bowel, thus dif 
charged, will float! in the water between the two 8 8 of N 


Not to enter into a detail of thoſe —_ which babe bien fap: ; 
poſed by ſome writers to conſtitute the heart, &e.” of theſe- 
minute animalcula, it will be ſuſficient here to deſcribe thoſe in 


which motion may be diſcovered, and to-leave the reſt to: future 
obſervations on the ſubjett. The parts which may be ſeen in 


motion within theſe minute creatures are, 1. the ſmall tube, or 
duct, from it's origin at m, to the two appendages z. 2. theſe 


appendages. themſelves; g. the remainder of the tube, from the 


appendages to the inſertion at the ventricule k; 4. in ah ſwell⸗ 
ing gk I. The reſt of this duct, from 8 ©. ber by the 
17 33 ee ocſopha- 


5 4 
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oeſophagus be, to the ſecond felling, bas ho motion. There is 
a variety in the motions of the firſt part of this. duct, ſometimes | 
it dilates and contracts, at other times it has an oſcillatory motion. 
It is difficult to gain a good view of the appendages, but when 
the poſition of the little creature is ſayorable, they ſeem to have 


a two-fold motion; by which the pointed ends approach to, _ 
then ſeparate from each other, and another by which they move 
up and down. The part g ki moves backwards and rer 
alternately, the motion of each of theſe parts is Go RE a of 
the reſt. Theſe are the e iN whole: motion' is 

ed with the ile of ee animal. 


4 . 
* 


The hier e thi wo . 1 6 7 . „ 


and which may be obſerved by the aid of the microſcope, are the 


veſlels which contain the food, thoſe which are filled with a tranſ- 
parent ſubſtance, and the womb, or ovary. The firſt form the 
_ abdomen and inteſtines; theſe are filled with a black ſubſtance, es 


which prevents their being properly and clearly diſtinguiſhed ; 


theſe veſſels, in their paſſage through the poſterior | part of the 
body, form an empty ſpace, in which we may perceiye that one 
ſide of the animalculum is occupied by the ovary q q q, which 
runs from q to ux; it is at theſe twp extremities of the ovaries } 
that the eggs begin to be formed, for the largeſt eggs are always 
to be found in the middle, and the fralleſt at the ends, as Cal : 


be ſeen at 5 f and 1 AP - Rn OR | Y Be 


All the os) which Low eggs * tho. \protuberances, * Y, 
f the ovary ; it ap- 


formed on the exterior part, near the center 0 
pears like a tranſparent ſemicircular membrane; but is really a 
kind of hernia, or bag, in which one or two eggs may be ſome- 
. 8. „ times 
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times den! all the larger eels have this appendage, which alſo 
bears the marks of having been burſt; Now as the younger eels | 

have not this appendage, nor any marks ot a rupture, e May 
reaſonably conclude that it is bow hence that the Men ee alle 11 
from the e 1 ht 5 


4> " en 
Ir 5 5 8 "i 1 
— * . Do FEW 
f LF : 
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In the latter part of he year, "Mas during the winter, theſe 1 : 
are oviparous, and the young eels may be ſeen to proceed from 


te egg; at other times. they are viviparous, fix live cels have 


been ſeen at one time in the belly of che parent, twenty-two eggs 
have been counted in the ovary. M. Muller ſuſpected that there 
was a difference of ſex in ſome of theſe animalcula, but it was 
left to M. Roffredi to afford the proof, and it was only. from 
a variety of repeated obſervations that he could allow himſelf 
to be convinced of this truth. He continued his reſearches upon 
he ſame ſubje& on other microſcopic eels, and has 1 S >. been 
15 able to guns: the R e of che ee eels. 5 5 > 5 "= 


0 


The next ond we. ſhall aa a is as eel of's vinegar," f ig. 5. 
and that becauſe it is oviparous and viviparous; like the. pre- 
ceding i it is filiform, but in other reſpects they differ conſiderably. 8 
It is longer, not near fo. large, the tail is ſmaller, and more 
| tapering than that of the paſte eel; it moves with much greater 
eaſe, and is more lively. We may obſerve in ſmall, at the tail of 
this eel, what may be ſeen at large at the beginning of the vipers 
tail, a little kind of tongue a b, which ſometimes adheres to the 
min, at other times is ſeparated from it. An alimentary duQ may | 

be eaſily diſcovered, but no other inteſtines can be diſcerned, 


| Without derangin g altogether the ante, # the anialculum. 5 | 
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argus. 1 5 is ealily ; 


The ſecond ſpecies of 


much ſmaller; 5116-18 ©); 
repreſented at Fig. * Tne confo the Ferre | 
and the inteſtines are in uber e, thou gh an intel- 
ligent obſerver will find out f. pi ſpecific differences. : 
the flexion of the inteſtines c ec, a. Void ſpace is left” a little be. 
| yond, the middle of the body, where the eggs are collected. 
There is no exterior protuberance near the « ovary, as in the pre- 
ceding one, but. a ſmall hole, 1, may be diſcovered, near which are 
1 two Hate, tu ang 2 reles 1 3 3 155 they are ve ſeldom . 
Me meet witl 100 11 eel in WEN whic 2 with reaf | 
called the common eel. It is often to be found in grains de, 5 
in the earth, in which the germ Is deftroyed, in the roots and _ 
ſtems of farinaceous plants, in tremella 0 Adanſon, an in 
ſeveral ff I, of N as well as in ſeveral ipfulions. This 

preſented at Fig. . 


They a are ee 
cauſe they have no ranges of glob 


protuberances which are near, 
regular e of the tall. 11 is 5 Oviparous. Tb 


les like it, | the two little 
1e middle of the body, and by the | - 
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a 1985 9 of blightec wheat, be 4 8 
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Or THE Ears IN. BLIGHTED Warr, , 


Theſe Alete were diſcovered by Mr. Nes 11 ; 
deſcribed by . hun in a work entitled New Microſcopical Diſ- 1 5 
coveries. They are not lodged in thoſe blighted grains which 
are covered externally with a ſoot-like duſt, (whoſe inſide is often 
alſo little more than a black powder) but abundance of ears may 0 2 
be obſerved in ſome fields of corn, which have grains that appear 1 
blackiſh, as if ſcorched; theſe, when opened, are found to con- 
, tain a ſoft white ſubſtance, that, when attentively examined, looks © 
like a congeries of threads, or fibres, lying as cloſe as poſſible me, 
each other in a parallel direction, and much reſembling the iu. 
ripe down of ſome thiſtles, This fibrous matter does not diſcover | s 
any ſigns of life or motion, unleſs water be applied to it; the b 
fibres then ſeparate, and dr chemſelves to > be living e creatures, : 


by 


TY OE 
. Thefe eds. are in general of a large ſize, and may | be ſeen with. GE 

a common magnifying glaſs, being about one-thirtieth of an inch 
in length, and one hundred and fortieth broad. Fig. 5 repreſents 

- one of them magnified about one hundred and twenty times; 5 
| they are in general of a bright cheſnut colour, the extremity ab 
is whiter and more tranſparent than the reſt of the body. The 
end a is rather round, the end b is pointed. A diſtinguiſhing | 
mark of theſe little creatures is a row of tranſparent globules, 
which are placed at intervals through the whole length of the 
body, beginning at b, where the tranſparency of the fore-part 
ceaſes, and going on to the extremity c. They are in diameter 
rather leſs than one- third of the body. Another peculiar mark x” 
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is a fall henutar tranſparent ade c near Alle dle 4 the 


* « 


body. - This part is tranſparent, and is free from the coloured 


matter of the inteſtines ; there is a neck jn the inteſtines near 
this re” which We them to one n of the WOW: - 

. care <td be 8 by ws lives not to ben! Ihe 
ſkin of the, eels in diſengaging them from the grain, for they 
never break or burſt of themſelves; but if broke, viſible inteſtines, 
filled with a black matter, ruſh' out of the body, from which 
little black globules are diſengaged, which fwim flow about the 
water, but without any principle of internal motion ; when the 
obſervation is made, immediately after the grains proceed from 
the eel; but if the eels that are broke are left long in the water, 
the fame phænomena will take place, as. in other animal and 
| vegetable infuſions. It is owing to not prope ly attending to 
theſe circumſtances, that we may attribute many of the fanciful 
poſitions of M. Needham, which were deduced from il-condudted x 
experiments, and which, when erat une, are foundt to ER 
be i in a ru meaſure . \ KA 


| 5 
: 5 


M. Roffredi towed. ſome of ihe. grains of this wheat, Which | 
| ſprang up; but the ear was either wholly or in a great part 
' ſpoiled; being filled with theſe ang 75 He allo found them i in other 
parts of the plant; to diſengage nem from the plant, it muſt be 
ſoaked in Water, and then compreſſed a little. At firſt fight theſe 
eels ſeem 10 reſemble the foregoing, but a more accurate inſpec- | 
tion ſhews that they have not the ſame ch ious diſpoſition of the 
internal globules, nor the ſame «ranſparent Place in the middle 
of the body. The inteſtinal bag leaves indeed in theſe an empty 
ſpace, but i it 15 of an indetermined form, The animalcula from 

; | RE 
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the Hadi are och more 8 than thoſe which are s geure red 
from * dried 18755 . VVV 
The 1 N of this kind of blighted. y what 5 Þ 
probably owing to theſe animalcula, who prevent the regular cir- £ 
-culation of the ſap. They increaſe in their ſize in a certain pro- 
portion to the plant, fo that at laſt they may be obſerved wi "—_ 
great eaſe by the naked eye, being two-tenths of an inch long, oo 
and nearly one-tenth i in diameter. Fi ig. 4 repreſents one of theſe 


magnified nearly in the ſame proportion as Fig. 5; a a the vary, 


-which may be traced almoſt from the lower extremity to the mid-. 
dle of the body, where the body becomes ſo opake as to prevent 
ir being ſeen any further. The eggs, when arrived at their full 
growth, are nearly of a eylindric ſhape, both ends rounded; 2 
towards the extremity b there are two little protuberances dd, 
through which the eggs are moſt probably extruded; theſe pro · 
tuberances are not always viſible. The eggs are formed of 2. - 
fine tranſparent membrane it covers the young eel, wl ich, is ; 
folded curiouſly thetein ; theſe 880 N oficn | be W in the 5 f 


e ns „„ 
K woſt ſabafuRory 4 view ok aus bt is nike! by: examin- To 
ing them with the ſolar microſcope; it affords one of the moſt _ 
ſurprizing and magnificent ſpectacles; two generations may be 
often ſeen, one which draws near the allotted period of its exill- | 
| ence, and another which only begins to enjoy the | bleſſings of 
life. Some arrived at their full growth, others. quite ſmall, Ge. 
In ſome we may perceive the young animalcula in motion in che 
egen i in others no o ſuch motion can be olerveds with a variety 
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proper to notice 


the ſame ſeems to 
it i8 probable t 
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In the month of 
wheat was ſent by 
of the Royal Society, ( 
covery) Which dear the preſident 
Baker, firing him to examine it 
he cut open ſome * he grains th 
the fibrous ma t 
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could diſc cern We 


er motion than a 
threads, whic ſeparation he imp 
the fibres; and; perceiving r no token o 
wich due care, and 8 the SAPD | till he was wear 
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an account thereof was written to Mr, Needham, who. hiring, 
by trials of his own, found out the cauſe of this bad ſucceſs, ad- 
viſed him to ſteep the grains before he attempted to open them; 
on doing which, he was very ſoon convinced of his veracity. 
and entertained with the pleaſing ſight of this wonderful ole. | 
nomenon. At different times after this, Mr. Baker . e 
periments with grains of the ſame parcel, without being once 
diſappointed. He ſoaked a couple of grains in water for the 
{pace of thirty. fx hours, when believing them ſufficiently 
moiſlened, he cut one open, and applying ſome of the fibrous 
ſubſtance to the microſcope i in a drop of water, it ſeparated im- 
mediately, and preſented multitudes of the anguillæ, without the 
leaſt motion or ſign of life ; but being taught by experience that 
they might notwithſtanding poſſibly revive, he left them for about 
four hours, and then examining them again, found much the 
greateſt number moving their extremities pretty briſkly, and i in 
an hour or two after they appeared as lively as theſe creatures 
uſually are. Mr. Folkes, and ſome other friends, were witneſſes 
of this experiment. We find an inſtance here that life may be 
ſuſpended, and ſeemin gly deſtroyed; that by an exhalation of 
the fluids neceſlary to a living animal, the circulations may 
ceaſe, all the organs and veſſels of the body may be ſhrunk up, 
dried, and hardened ; and yet, after a long while, life may begin 
anew to aftuate the ſame body, and all the animal motions and 
faculties may be reſtored, merely by repleniſhing the organs and 
_ veſſels with a freſh ſupply of fluid. Here is a proof that ihe ani- 
malcula in the grains of blighted wheat can endure having their 
bodies quite dried up for the ſpace of four years together, without 
. being thereby. deprived of their en er . 


» 
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It appears plainly from the foregoing experime 12en__ 
- the blighted grains of wheat have been kept a ee time, ad the | 

bodies of theſe animalcula are conſeq 
dry, the rigidity of their minute veſſels requires to be relaxed very 
gently,” and by exceeding flow degrees; for we find, that on the 
application of water immediately to the bodies of theſe animal- 


cula, when taken from the dry grains, they « not ſo certai 
revive as they d if the grains themſelves. be either buried in 


earth, or ſteeped in water for ſome time before they are taken 
out: the reaſon of 'which moſt probably is, that too ſudden a re- 


ren ly become extremely | 


. * * 
74 ” 
; 


laxation burſts their delicate and tender organs, and thereby 


renders them incapable of being any more employed to perform 
the actions of life; and indeed, there are always ſome dead 
ones amongſt the living, whole bodies appear unden -6r £ 


lacerated, as ke GE on lie extended and never c come ww 
. life. 5 5 25 R's ; n „ 11 RF IEP er ut - 
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Some diſcretion b he ed fi ul 1 to 504. 5 N time of continifing - th h 
grains in water or earth, to the age and dryneſs of them; for if 
they are not opened before they have been too much or too long 


ſoftened, the animalculum will not only ſeem dead, but will really 905 


be ſo. Of the two grains he mentions to have been four years 
old when put to loak, he opened one after it had lain thirty-ſix 
hours, and che event was as already related: the other was let lie 

for above a week, and on opening found all the anguillæ nearthe 
huſk dead, and ſeemingly in a decayed condition; but great 

numbers iſſued alive from che middle, and movedthe lelves 
briſkly. Unleſs the huſks are opened to let theſe creatures out 5 
after they have been ſteeped, they all inevitably'periſh; and when 


taken out and preſerved i in water, if the huſks are leſt with them 7 


„„ they 
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they wil die in a few days; but otherwiſe; they will continue 
alive in water for ſeveral months together, and, ſhould the Water 
a 0 n be revived {Again by: giving! e 955 ppl... v1 


| 3 1 eld! in ; paſte are an = obj 5 are fo ol PTC SY 
in the microſcope, it will be proper, before we leave this ſubject, 
to inform the reader how he may procure. the young: eels from 
the parent animaleula, a Wſcovery which was originally q 
Mr. Sherwood, but more particularly purſued: and deferibed by 
Mr. Baker. Take up a very ſmall quantity of paſte where theſa 
eels abound: on the point of a pin, or with a-ſharpened quill; lay 
it on a ſlip of glaſs, and diluting it well with water, many of them 
will. become viſible to the naked eye; then with the nib of a pen; 
cut to a very fine point, and ſhaved ſo thin as to be extremely | 
pliable, ſingle out. one. of. the largeſt: eels, and inſinuate the 

point of the pen underneath-it ; remove it into a. very ſmall drop 
of water, which you muſt have ready prepared on another {lip of 
glaſs.. When thus confined, it may eaſily be cut aſunder tranſ- 
verſely, by the help of a good eye and ſteady hand; with a lancet 
or ſharp penkniſe; or if the: eye is deficient, a hand-magnifier 
vill enable almoſt any-body to perform the operation. As ſoon 
as the parts are ſeparated, apply your object to the microſcope, 
and if the diviſion has been made about.the middle of the animal, 
ſeveral oval: bodies,. of different. ſizes;. will be ſeen: to ilſue forth. . 
Theſe are young anguillæ, of different degrees ol. maturity, each 
whereof is coiled up, and included in its proper membrane, 

which is of ſo. exquiſite a fineneſs, as-to-be-ſcarce. diſcernible by 
the greateſt magnifier. while it incloſes the embryo animal. The 
largeſt and moſt ſorward break immediately through this delicate 
ee unfold nene and d-riggle about in the "randy; 
| nim Y 3: 
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nbi ; chard get out, uncoil, and move „ more Nowly LY . 
and the leaſt mature continue entirely without motion. The 
uterus, or veſſel that contains all theſe oval bo dies, is compo "RT 


of many annula, or ringlets, not unlike the alpera arteria of land | 
animals, and. it ſeems to be conſiderably elaſtic ; for a8 ſoon as 1 
the operation Is performed, the oval bodies are thruſt out with / 
ſome degree of violence, by the ſpringing back or action of this 
bowel. An hundred or upwards of the young ones have been 
ſeen to iſſue from one ſingle eel, whereby the prodi gious increaſe 
of them may be accounted*for; as: probably ſeveral ſuch numerous 
generations are produced i in a ſhort time. : . Hereby we alfo learn 
that theſe creatures are not only like eels in ſhape, but are like- 
wiſe ee as celsare general ſuppoſed to be. . 


There is ſcarce's a more terte experiment; in a which there 
is but little riſk of being diſappointed; for they ſeem, like 5 
earth-worms, to be all prolific, and unleſs by accident you cut 
one that has brought forth all it's young before, or make your 
trials when tlie paſte has been kept a very long time, (in which 
caſe they have been found neee „ Fol 8 be fore. LA 
of ſucceſs... 1 . 


Pe 


T7 


15 Sk | 


n eee Mere. 1 8 e a 5 


This, ow preſſed'berwoen two | "RY of glb appears to Hh 5 
little more than a cryſtalline ſkin, with 4 kind of elay-· coloured 
inteſtines: The fore- part of the body 
part drawn out to x fine point; t the reſt of the boch 1 18 of an equal 
ſlze throughout. The ee ones are 10 with 1 8 
molecular inteſtines... 20 1 5 


. Vibrio . 
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z truncated; the lower 
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Vibrio ventricol>-oratus, | coll led Ventricole owl, 
vibrio, with a ſhort neck. i 
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This is one of the lags Pe Ry of a an egg haves. pellucid, 
= inflated, ſomewhat depreſſed at top; the apex is prolonged.intoa a 
SRP 1 moveable cryſtalline: neck, che belly! is replete with pellucid mole- I 

| cules. It is not very common, but is to be found among the 
lemnæ. n 1 | firs) | 


73 Vibrio Utriculus. 


* 


Vibri 10 teres, antice anguſtatus truncatus, poſtice vent | 
Round vibrio, the ſore· part narrow and truncated, the lower | 


ventricoſe. 


1 N — 
n 8 1 


| It does not ll ant a bottle 3 in "WH the belly is mw 1 
15 115 with molecular inteſtines, the neck bright and clear, the top 
| truncated; in ſome a pellucid point is viſible at the bottom of the 

belly. It is in an unceaſing, vehement, and vacillatory motion, 

the neck moving from one fide to the other as faſt as Po. | 


74. Vibrio F aſciola. 


6. 


Vibrio antice attenuatus, Modi Lale | 3 acutus. . 
Vibrio with a ſmall fore-part, the middle a little bigger, the Mage 5 
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; This is is a pellucid animalculum, in the We are e che inteſtines | 
in the form of points; an ee r PIPE, which leſſens ae 1 


in ſize, is alſo eee e 


4 ets » AP 
2 * 
: bl HD hh 
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The motion of i it is e darting elf u up and Ns the 


water with great velocity. It is found in water . ee 


| from the froſt, and ecm elle where. 
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75: Vibrio o Colmbus, 


Mrs 1 . acuminatus, collo Able Thick 1 


vidri, En at the end, the peck a little bent, 


171 18 lan chan ah of the oo 1 not unlike > bird i in 


ſhape. The neck is round, ſhorter than the trunk, of an equal 


ſize throughout, and of a bright appearance, the apex obtuſe. 


The trunk is thick, ſomewhat triangular, full of yellow mole- Fe” 


cules; the fore-part broad,” Fe kinder, part acute, the motion. 
loc. 777%) 
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75. "Vibrio StriQus. _ 


* 15 


Vibrio elongatus 3 anticem 54 1 atterwatus, apice.« ab. 
tuſo. Vibrio lengthened out almoſt to a line, a ds * 
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cout any flexure; the hind- part thicker, round, and filled with 


molecules, N 1 the end, where there is a ſmall pellucid 97 
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. 7. Vibrio Anas. 


Vibrio oblon gus, utriqhie * attenuatus, collo dne lon Howe: 


Oblong vibrio, 0 ends attenuated, the 2 9 0 (2 chan ie 


\ 


The trunk round, oblong, opake, and /crammed with mole- 
ctiles. Both the fore and the hind-part is prolonged into a pellu- | 
cid talcy membrane, which the animalculum has a power of re- 
tracting at pleaſure. The neck is longer chan the tail, and the tail 
is more acute than the neck. It is moſt generally found in ſalt 
Water; a ſpecies of them have been W in river m_ Wine a 


longer neck. 
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70 Vibrio o . ee e + 


0 


. W colo adunco. | Cor "tle vibrio, with — 


crooked neck. i e | 4 


This alight is is little more than a moſt: pellucid line, : 
crooked at top, prominent in the middle, and ſharp at the end; 
the fore. part, or neck, 1s equal i in length to the reſt of the b body, 
70 three times lon ger than the hind-part, or tail, the interme- 
diate part ſwelling out, and is full of darkiſh molecules and pel- 
lucid inteſtines. It is very ſmall, and the moſt flothful of, og 


thoſe which move and advance their necks. 
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70. Vibrio Anker, Fig. 27 1 and 29, Plat XXV. | 
Vibrio lipticas: coll Oey hat dergl. | Ellip tical 
vibrio, with a long neck, and a litle lump on the back. 


It is betten the vibtls proteus ; wer, Fü kalk, ahd. is ahi 
guiſhed by the lump b, Fig. 29, on the back, placed behind the 
neck ; from this an even long neck (a) proceeds. 


The trunk (d) is elliptic, rode, and without any lateral in- 
equality, full of molecules, the hind- part ſharp and bright, the 
fore-part produced into a bending neck, chat is longer than the 
body; the apex even and whole, blue canals paſſing between ths - 
marginal edges, occupying the whole length of the neck; in one 
of hem a vehement deſcent of water a "Fi e of the. 5 
trunk is hg rs cer 285 | 
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The motion of the doch is Vow, > "Yip of "A bei is more MER 


and flexuous, ſometimes ſ ſpiral. v5 is found i in Water where there 
: a 9 i 3 $ ; 
18 duck weed. x A ACAD Fe, 


so. vt Ober. Fig 1 Plat XXV. 


Vibrio allipricus, collo longifſimo, 1 vodelb. ben 5 0 
vith a Very long neck, and a knob o on the ”_— 8 4 EN 
An animalculum 1 1s 3 moving” it's „heey neck. 
The form of the body a 18 elliptical and ventricoſe, the hind- part 
ſomewhat ſharp. It is membfanaceous, dilatable, winding 5 
variou we, ; the hind-part'is ſometimes replete with darkiſh * 
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cules. The neck k(a); 1s three or four times longer than the . 

of an equal ſize throughout, except a ſmall degree of thiekneſs ic 
the apex (f) very pellucid. of Sigh neck i IS very "yl, in it's mo- 
tions, the oy low. : | „ . 


N. 
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Is found in water that 1s kept! for a long time, and which i is ful 
of a vegetable greennels. . „ h 
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©] 1 Vibrio! Fake. 


"vis 1 4 'polijce e wry fleao. A \ abou 
vibrio, the hind. Low obtuſe, the neck. crooked, 
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"The body 1 1s lac orient! the F 1 into : a 


. 
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5 little round bright neck, nearly of the ſame length as the trunk, 
the hind- part obtuſe. The trunk itſelf ; Is rather rounding. or 


tending to the gibbous, and filled with very ſmall molecules; 
there are alſo two bright globules, one within the hind extremity,. 
the other in the middle of the body. The immobility of the neck 
gives it motions much the reſemblance of a ſeythe. 6 


| Vibrio ms antice attenuatus, poſliee e 
Membranaceous vibrio, the bote part a, the, | hinder-part 
ſomewhat acute. 1 0 | MIS Watt: 
Et 2 77 's int it 
15 It ſeems to 955 an e Ay ſpecies e between the Wes kal 
and che faſciola; it is a thin membrane, conſtantly. folded. The 
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85. Cree Fluitans. , 
aucun ovale erpſtallinum. Oral cryſalline i 4 


This is one of che ſmalleſt 3 The body of an 1 oval, . 
or rather a ſuborbicular ſhape, depreſſed, cryſtalline ; two ſmall: | 
blue ſpaces may be diſcovered, by the aſſiſtance of the micro 
rope, at the ſides of this little creature. 0 


* 


5 60. Cyclidium Glaucoma. 


cen 8 interaneis ægre conſpicuis. Oval Scl. 
dium, the inteſtines en with ulhculty.. | 


1 


A pellucid oval body, both ends plain, or an oval be | 


with a diſtin well-defined edge; the inteſtines, when it 8 


empty, are ſo tranſparent, that they are with difficulty diſcerned * 
being full, they are manifeſted by their green colour; dark glo- 
bules are diſcoverable in. the middle. 


In plenty of water it moves Fwiftly 3 in a circular and diagonal: | 
direction; whenever it moves ſlowly it ſeems to be taking in 
water, the inteſtines are then alſo in a violent commotion. Two: 
of the ſmaller ones may often. be perceived. cohering. to each: 
other, and drawing one another by turns; nor are they ſeparated: 
by death, for they remain united even when. the water is evapo- 
rated. The unſkilful in obſervation muſt be careful leſt they 
miſtake the ſhade in a ſingle one for a junction of two, or the 
junction of two for a copulation, for they generate by diviſi on. 


5 


4: „ 5 . oel. 
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A 27. ee e 
Cyclidium oblongiuſculum, margine ni igricans. ' Oblong c y- 
clidium, with a black EN „„ 4 N 


It is very ſmall, pellucid, flat; and with a black margin. With | . 
a ſmall 1 it may * miſtaken for an enchelis. = 


IT | 7 \ 


8. Oed. Roftratium. 


cyclidium ovale, antice mucronatum. An oval eyclidium, 
the 55 pou. 

This is an . ſmooth, and very pellucid animalculum, the 
fore-part produced into an obtuſe point; with this it feels and 
examines bodies. It is e ciliated, Gough, the hairs have- 
not been. diſcovered. 


The „ filed with a blue n forming. i in a tube, 
which, from the aperture to the middle of the body, is divided 
into two legs, or branches; beyond the middle there are two 

little tranſverſe blue lines. The colour ſometimes vaniſhes, and. 


«Rs 


then only veſicular inteſtines are-diſcerned. * 
UE \ „ 
. 85 e Nucleys. 5 
Cyclidium ovale, poſtice acuminatum. An oval cyclidiums „ 
che he hind · part pointed. „„ en . 1 


N 2. I 


„„ a MicxoscoficAr 
0 e body is pellucid, deprefſec the fore-part obtuſely « conyex, 
e hind-part acute, the inteſtines veſicular, the fore and hind- 
part on each ſide dark. reſembles a gra feed; !! 
| 9 e Tae PEG TE 
2 e Cyclidium H 
ö Cyclidium ovatum, poſtice acutum. 
| hind-part acute. eee } | 
| his cyclidium is oval, flat, and | 
inteſlines, the hinder. part ſomewhat ſmaller than the fore- 
it has a tremulous kind of motion. 1 
8 ? f . : 15 
VV idium Pediculus. 
; 1 cCyelidium ovale convexum, fubtus planun. An Oval convex - 
_cyclidium, the bottom even. 7 110223, DONE 
| Trembley P olyp. 1. p. 282. 55 
This is a gelatinous white animalculum, the bottom over the 
| back gibbous, the extremities'depreſſed and truncated, ometimes | 
one end ſeems cloven into two points, erhaps tl 
ture of the mouth.” J)FCVCCV*VTVV TP} os 1 5 
It runs upon the hydra pallida as if it 
again every moment. It is ſcarce ever ſeen but on 
1% the body of the in: / 103 TE 9 
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- gular aperture, and giving it ſomewhat the appearance of a Sailer 
It's motion is rectilinear, e and a vehement. 


They may oſten be en e Jengihways the Lal ts ges 
of both bodies appear bright. They may alſo ſometimes be Een 
lying on one another by turns, and ſometimes cohering by the 
middle. They live many months in the ſame water if it is not 
renewed. They are to be found in June, in ditches where there 
is plenty of N inn | | 


.# 


91. e Chrelalis 16 Te RA 
Paramzcium cyl indraceum, verſus anticam plicatum, pots ch 


tuſum. Cylindrical paramæcium, folded towards the e 
the nt ren obtuſe. 


— 


It differs but very little from the preceding, only the ends (a b) 
are more obtuſe; the margin is filled with black ee, and it 
is an inhabitant of ſalt water, 


95. Paramzcium Verſutum. - 

Paramecium cylindraceum, poſtice incraſſatum, utraque ex- 
tremitate obtuſum. Cylindrical paramæcium, che lower part 
thick, and both ends very obtüſe. | 


. 


bg 


An blow body, green, gelatinous, filled with b che 
lower part thick, the fore-part ſmaller, both ends obtuſe, and 
may be ſeen to propagate by diviſion, Is found in CHEN, 1 


\ . 
TT ; 
. 1 7 


1 Hh | 
enen 6537 
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96. Paramecium Oriſerum.” F. ig. 26, Plate nd 


Paramæcium depreſſum, intus bullis des Ns ni 
1 e with large oval molecules row ſide. | 


A meinbranaceous, Phan "os 1 grey, pellucid, 
having many oval very pellucid corpuſcles (a) diſperſed about the . 
body, and many black rain e b. 

aA 
97. Paramecium Margnatum, Fig is 24, Plate SE, 

Paramecium i e grileum, margine duplici. Parame 

cium AD grey, with a double margin. . | 


This is one of the TRY of this claſs, flat, elliptical, every 
part filled with molecules, except the lower end (b), where there 
is a pellucid veſicle; this animalculum is ſurrounded by a broad 
double margin; when expiring, a bright ſpiral inteſtine may be 
ſeen. (a), Fig. 24, the ys 0 the e © the e in- 
teſtine. 


. K ae 


vn e n ſimpliciſſimus, pellucidus, complanatus, : 
ſinuatus. 72 inviſible, very ſimple,\ N flat, crooked 
vorm. 33 


nn an OT 


[ 
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538 1 CARLO Eo5avs. 
NT 95 Kolpoda Lamella. 


Kolpoda dongata membranacea, antiee curvata. 


— p c , 
of 2 


This animalculum is a pellueid ahne hong and narrow, 
the hind-part obtuſe, narrower, and curved towards the top; no 
inteſtines diſcoverable, only a ridge, or fold, going through the 
middle. It's motion 18 vacillatory and ſingular, moving to and 
fro on 1t's edge, not on the flat ide, as is uſual with moſt micro- 


ſcopic animals. It is found in water, hay 18 FOOT ſeldom. to be 
met with. * 


99. bares, Gallinul, 
+ TI 1 
Kolpoda oblonga, doll antico  indimbranieds hyalino⸗ Ob- 


ih long kolpoda, che back towards the Lord any bien nn mem. 
branaceous. ä e 


4 
o 
* 


The apex rather bent, the belly oval, convex and Ariated. It 
IS found 1 in fœætid ſalt) water, 9 


100. 1 8 Roſtrum. 


Kolpoda oblonga, antice uncinata. Oblong, « the fore-part 
| hooded. ig e 


N a - * * 1 * i 5 933 4 . ef?! ; 14 1 
. ; a X 

„ N . 

4 , 4 1 by q 


The fore-part is bent into a kind of hook, the hind-part is ob- 
tuſe, and every-where filled with black molecules. One of the 


edges, from the fore- pa to the middle, is often ſo blunted and 
17 ies | 


- 


1 


| Micno8coricaL. E884 vs, / F ©7889 a 


Ailated that the reſt of the body appears quite d wal that 


part thick and triangular.” It's motion is ſlow and horizontal. It bo 


is to be found in water where chere! is eng. but not often. {> 


4 7 K 
1 


: ; on 
£ 3 65 ' 8 


; 5 101. Kolpoda Ochrea. q 


4 ( 


" 
f 9 


Kolpoda 0 r apice attenuato, bali in OY wh 
gulum rectum produQa. Kolpoda long, membranaceous; the 


apex attenuated, the baſe bent in a a right __ to the Wy 


— 


A large „ lg 25 a 4 bug fgure, depreſſec d, TT 
membranaceous, flexible ; one edge nearly ſtrait, the other ſome- 


what bent, filled with obſcure molecules, and a few little bladders 65 


diſperſed here ang there; the apex bright and ſmall, che baſe. 


Po like the human ſoot from the 3 


102. | Kolpoda Mucronats. Ba 4 | 3 


Kolpoda membranacea dilatata, antice anguſtata, altero es” ; 
gine inciſa. Membranaceous dilated kolpoda, the fore · part 5 


ſmaller than the hind- Park, with c ſmall incifion at one ſide. 


This animalculum is a Klated bright ee the apex an 
obtuſe point, a broad marked border running entirely round it; 
within the margin it is filled with grey molecules, a A fleſhy diſc. on . 
one ſide, Aer terminates in a ſplendid little point on x the c oth her + 


ſide the diſc, It has a truncated appearante.' 37 


1 5 $ ; ; 5 F . 1 * 
— \ ” , ; 2 : ; , . | - 08, 
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} 


10g. Kolpoda Triquetra. 5 Py | : 


Kolpoda obovata depreſſa, altero margine retuſd, Kolpods 
nearly of an egg ſhape, one edge turned Dre. 


This animalculum ſeems to conliſt of two membranes, the up- 
per ſide flattened, the lower convex; the apex is bent ſo as to, 
form a kind of ä 1 was found in ſalt water. 


104.  Kalpoda Striata.. 


* % F 4 
*% * 


Kolpoda oblonga, ſubarcuata Jepreſſa candida antice acumi. 
nata, poſtice rotundata. Oblong, ſomewhat of a pgs 
white, the fore-part pointed, the hind-part round. 


It is very vellncie and whae, the . part rather bent, and 
terminating in a point, the lower part obtuſely round; at the 
apex, or mouth, there is a little black pellucid veſicle; when a 
very great power is uſed, the body appears covered with long 
ſtreaks; the lower extremity is furniſhed, like many other ani 
malcula, wich very ſmall e Is to be found 1 in. falt. w water... 


105. Kolpoda N acleus. 


Kolpoda ovata, vertice acuto. Egg- ſhaped kolpods, w with a an 
acute vertex. b | 

CE Is of an oval ſhape, the vertex: pointed, of a brilliant bunt 
parency, which renders the viſcera viſible; they conſiſt of a. heap: 
of round diaphanous veſicules. 


14 


Aenoscoricar Bes. 5 +: 


0 g. Kelpoda melee. 1 
Kolpoda mutabilis antice uncinata, poſtice e 
Changeable, with the org like A hook, the MOON folded, 1 
= Fg. 22; Plate x NV. fo, | 
ay Ja anger anbbibeide of the . ſpecies; it: 280 a 
dilated membrane, with the fineſt folds, which it varies and bends. 
in a moment; the fore-part of the body to the middle is clear and 
bright, the hind-part variouſly folded in tranſverſe elevated plaits, 
and full of molecules ; the apex turned into a hook, the margin 
ſinuous, and beneath the apex denticulated wich three or four 
teeth; or in ſome which are more beautifully wrought, the edge 
is obtuſely notched, and ſet with ſtill ſmaller notches; in.the 
hind- part there are twelve or more equal pellucid globules. ' It + 
moves ſometimes in a ſtrait, ſometimes in a crooked line. Fig.. | 
22, Plate XXV. a the hooked apex, b the denticulated v en, 
e the leries of g en d the ended 50 at bottom. 1 


W 107. capo. Affmls 


\ i 
1 1 


Kolpota depreſſa, non plicatilis apice uncinato, margine an- 
tico ad medium, uſque crenulato poſtice, dilatato acutiuſculo. 
Kolpoda depreſſed, the apex wind in the form of a ſmall hook, 
the margin of the fore-part notched from the top to the mid dle, 
the lower part ſwells out, then diminiſhes again into a ſhort. point. 
It i is never folded like the foregoing; it has an Anti maſs in the 
middle, , =» was found on. the ſea· coaſt. 


FR os 7 = 108. Kol- 


134 5 8 


e Mic xos cor ane | 


108. Kolpoda Oueillus. F. ig. 23, Plate XXV. 


: 


Kolpoda, ovata RPO infra- apicem inciſa. 5 raven ; | 


ventricole, with an inciſion i in the fore-part. | 


Py 


It is very pellucid, Lim e ell dete martin filled with little 


bright veſicles, differing in number and ſize. The figure of the 


moſt part is oval, the top bent into a kind of an obtuſe! beak, 
ſeldom an acute one, but ſometimes oblong. It's inteſtines are 
formed of from eight to twenty-four bright little veſicles, theſe 
are not conſpicuous in the young ones; ſome have ſuppoſed that 
theſe were animalcula that had been ſwallowed by the kolpoda, oo 
but Mr. Muller thinks they are the offspring of the kolpoda. 
In ſome only one cryſtalline veſicle occupies the middle of the 
body. When the water is almoſt exhaled, and death nigh, I 
moves more ſlowly than uſual, and protrudes it's offspring with A 


violence. 


4. 


It moves in general with grest vivacity, and ir all diregiblie 


a che cap or hood, b the inciſion. It is found in infuſions of 


vegetables, and in fœtid hay. In ſome few a tranſparent mem 
branaceous ſubſtance may be Perceived. projecting beyond the 

| beak, and reſembling an exuvia; the ſame may be obſerved in 

the enchelis vibrio, and! it is probable that a decortation or caſt- 


ing of the ſkin has place in theſe animalcula, as well as in inſefts, 
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109.  Kolpoda Guenllulus. | „%% Foo eu 


a5 — 


*Kolpoda iis ky apicem obige Ha 'Kolpoda cb. N 95 
long, with an oblique inciſion ; a litle below the apex. oe aol f i 


/ 


$: 22.3 
* 


Avery pellucid <ryſtalline anjmalciiliin; it is Eiraiſhbd: with 5 | 
ſeveral pellucid globules; there i Is a bending a little beneath the ON ne 


top, which in ſome poſitions | is v TY diſtinttly ſeen, i in others not. | 
It was obſerved 1 in an infuſion of the ſonchi arvenſis. N Eo 4 
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1110. | Kolpoda) Cucullio. | 3 
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 Kolpods prall es — apicem tantillum Ca” 'F at a 
oval Marcs, vith a ſmall degree of "beading, beneath the apex. 
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his i is an oval, or rather ; an elliptical kodlpods, he's on the up- 5 T 

per ſide, convex on the under fide, membranaceous and bright, | 1 
the fore · part clear from the middle to che hinder-part i it is . 7 
with ſilver. like globules. It often ſtretches out the fore-part, and | W 
folds i it in different e VV e FE — 


111. | Kelpob'R Ren. 8 F ! 
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185 kolpoda f Is ; thick, ad 5 1 1 1 4 


Kolpoda tas 3 medio finuata. | 
curved in che m niddle. 1 


2 


The body is yellow, thick; and rather Gale even dere 
round, curved a little in the middle, ſo as to have the appearance 
of a kidney ; the whole body 3 is filled With molecules. Its ing? ä 
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tion 18 quick, vacillatory, and interrupted. IF the water in which | 
it ſwims fail, it aſſumes an oval form, is compreſſed, and at laſt 
burſts. It is found in an infuſion of hay, generally N thir- | 
teen hours after the infuſion 18 made. 


115. Kolpoda Pirum. | Fig. 20 and 21, Ela X NV,, 

Kolpoda convexa, ne apice in . ER produRa. Convex LE: 
kolpoda, oval, the apex formed i into a kind of beak. 

The body is uniform and tranſ parent, ons any ſenſible in ; 
equality, the neck rather long, and a little bent; it is of a pale 
colour, and furniſhed with: obſcure little globules, Fig. 20 re- 

preſents this animalculum, 21 the ſame dividing to form another, 
a the fore-part, b the hind-part, c where it is dividing, 


113 rar . | 


Kolpoda FRE, teres, apice dentata. Clavated bee c 
| round, the apex dentated. 


This is a a large 8 the body white, pelatinous, 
' without any diſtinct viſcera, On the fore-part at one fide there is 
a pellucid, bright, [ſtriated puſtule ; the apex is diſtinguiſhed. by 
. three or four teeth, the hinder-part 1 is ſmaller than the fore-part, 


” with an obtuſe termination, which it can bend in a ſpiral form | 
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pliciflmus, complanatus, angulatus, %% wo 
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Vermis inconſpicuus, 
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An inviſible, imple, ſmooth, angular 1 „ FCC 
l e FG $5766 : h ; . | | 
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opium Petty rale. it 
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Gonium 39 PE erde re ſedecim ſpheeri- i. 
cis. This gonium is qu 5 ith ſixteen ſpherical Ff. 
molecy fo! 44 34 | | 
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Theſe ſixteen little « ones 3 are $a or as. in 1 fize, of. 1 . 
greeniſh colour, pellucid, and ſet in a quadrangular z e,, I a 4 
like the jewels in the breaſt-plate of the high-prieſt, reflecting light 5 


on” — 
7 


on both ſides. It's aniipabity' is evinced by It's 50 oon | _ 
advance alternately towa ards the right, 1 e 
bodies ſeem oval when in motion, roù 3 
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wal ones are a little | lar 118 ag the x — 


7 | a 2 3 5 1 ; 9 . cred 8 : 7 | "x 8 LA 5 
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Gonium quadrangular, opacum|, phyſi eme, „.. 
drangular, opske, with four lite piles. 
; Ig . DOES IT 7 1 ee een e 5 Co Rl 9 
. ; ; 125 th 3 a > 185 5 AY I 


This appears under the microſcope | as a little quadrangular | ; „ 
membrane, plain on both fides; with a Ape lens og Te ĩͤ 8 
a bolſter, formed of three or four cyHndrie pillows, flattened or 
ſunk here and t ere. 82 üb ie . M. Muller on the fir F 
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examination; ſome days after, al the ſides were plain, withour 


any convexity, and divided into little ſquare ſpaces by lines. 
e each e 8 F oung upon d 
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116. Gonium Corrugatum. | 


Gene lie; lhidkins;” medie edideptit. Qua 
eranguler gonium, white, ſunk ; a e in the middle. l 


d 
8 1 
. 85 


It is Wengwhst of a ſquare bre very minute, without any | 
viſible viſcera, a little depreſſed in the middle. It is found.in Va- 
rious infuſions; in 2 ſome. akne it e endend 


7 
* 5 N 4 3 o 14 1 
£ * : : 85 


} 


17. Gonjum ReGangulum. , On 


I - PA reftangulum, PRES areuato. This Sonim is. eck 
een che hind- Bo arched. we 
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It differs from the ani one Bub little, the 540 8 at the bat 
a. * one, the larger veſicle is N the reſt prom. | 


$4 £11114 1344s 9 ; 
Is, Gonium Truncatum. 


iT? 4 


Gonium obtuſingulum, poſtice arcuatum. -Gonium with c ob 4 
tuſe corners, the hind-part arched. 


Much 3 than the ſngoing, the Nes pst is a - frat "TY | 
the ſides forming therewith obtuſe angles, the ends of theſe ſides 
are united by a curved line; the internal. molecules are of a dark 
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_ X. BURSARIA. 1 
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Vermis beprele, nembranaceus, cavus. Avery kimple, 
8.3 &Y: {4 Tx 1244 4 4 5 hay 5 2 2 "Ns : : 7 a 1 5 4 i 
| hollow, membranaceus —_ 5 8 
369.06 20, cir W TL A eon 


An animalculum that i is viſible to the naked eye, white and 
oval, t op eee e la re pert I — 
opening that end 15 1 
the bottor | 

It 1 moves itſelf at pleaſure from right to left, and from left to | : 

right, aſcending to the ſuperſicies of the water in a right line ; ; . 
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the fore-part formed into a N e oth mr bi 
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0 122. „Buben a Duplell. Big: 18, Flag Wav. 
the edge bent in and ts 7 


except a little congeries of points under one of übe folds. V 


= pellucid in he middle. a enen en 
f q F J g A ſub- 
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K pellucid cryſtalline animalculum, furniſhed with-ſwaller ind 


larger ſplendid globules ſwimming about within it, che under ſide 


CONVEX, the 0 hollow, the fore-part forming a King. of 


lip. | SE . 
121. Burfaria Hirundinella, rig 19, , Plat XXV. 
| | Burſaria utrinque haciniata, extremitatiby ES 9 0 . 


Burſaria with two ile projefing wings, one on each ſide, the | 
fore and hind-part produced fo as to give them ſome reſemblance: 
to the head and tail of a bird. It is inviſible to the naked e eye, 9 
but appears tò be a pellucid hollow membrane under he micro- 
ſcope. They have no viſible inteſtines; it moves ſomewhat like 
a allow; a the 0; 5 the Lk c one of the Ven. Ok 
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| Buefarla bee marginibus aten, Ell CG . 
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found among duck- weed. 
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13 Burfa ria Globina. 


urfaria tartics: medio pellucemiſſun. Spherical b r a | 
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A ſubſpheric hollow animaleulum, the . tad Rt 15 
with black molecules of various ſizes, the fore-part with ONE, | 8 
points, the reſt entirely empty, a | WS 
it moves lowly from right to left. | PL as, | . | 

TS CAA % 3 

Vermis inconſpicuus, | | Hucidus, caudatus. An inviſible pe- . 1 


Tucid worm with a tail. JJ ⁵² ON 
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e 124.  Cercaria Cyrinus. )) — 7 


; a - - 7 k * 1 3 1 1 9 q 8 y Te 12 1 * 1 © 1 K 8 » N . » — 


| Cercaria rotundata, eauda acuminata. This cercaria ĩs round, 98 $ . = 
The body is white, gelatinous, without any traces of inteſtines; ss ́ò᷑ DͤB́ 
the fore-part fomewhat globular, the hind-part round, lon) „ . 1 
pointed; ſometimes it appears a little compreſſed on each fide. „ 
The tail is in a continual vibration while it 1s ſwimming, like that 1 
of the tadpoles. It ſeems very ſimilar to the ſpermatic ani- NE 
malcula, 1 | ; wy; 
Cercaria ſubovata convexa, antice | 1 5 
s of an oval ſh 5 
the tail round. TY e 
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650 . Micxoscorical EssAxs. 

It is a ſmall animalculum, gelatmous, white, opake, without 
any viſible inteſtines, the upper part convex or gibbous; many 
of them were found in an infuſion of e 4 Sin in orher en, | 


126. Cercaria daes. Fig. 31 and 3 32, Plate xxV. 


Cercaria mutabilis convexa, cauda Evi. haze convex 
cercaria, with a ſmooth tail. 7 | . 
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This animalculum fo often changes the Trot of i it's body: 5 | 
it is not eaſy to deſcribe it; it is ſometimes ſpherical, ſometimes 
like a long cylinder, at others of an oval figure, white, gelati 
nous, the tail is. filiform and flexible, the upper part vibrating | 
vehemently, no viſible viſcera, a pellucid globule may be oblerved 
at the baſe, and two very {ſmall black points placed near the top 
at d, Fig. 92; whether they are eyes to the animalculum is not 


known. Was found in ſalt water. a, Fig. g1, the body, b che 
tail. 1 e | x + ma 


127. Cercaria alm, Fig. 33, 34. and 3: & 
a 


Cercaria mutabilis, fan cauda annulata. Mutable 
Cercaria, ſomewhat flattened, with an annulated tail. 


b] 


This animalculum W on ſuch various forms, that at firſt Gght 


it appears like the n of Baker, it is W 
different. 


; 55 v mr P 8 
The N is . of. 3 n or be of the 
Thape of an ny pear, or triangular, ny Ou The tail 
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Hort, Hick, and annulated, ſometimes long, bending, eylindric,, 
and without rings. It vibrates, when it is ſtretched out, .with- ſo- 
much velocity, that it appears as it were double. The inteſtines: 
not very diſtin, near the apex a ſmall pellucid globule i is per- 
ceivable, that Muller takes to be it 8. mouth; two black points 
which are near it, but with difficulty diſcovered, he ſuppoſes to. 
be the eyes. It draws the tail ſometimes into · the body. Fig. 38. 

a, the body rather ſphexical, b the tail; Fig. 34, o, the triangu-- - 
lar body; Fig. 35, the body extended, ee the * ft. the bow. | 
* 4 a large veſicle,. ba. lmaller one. i 7 


It walks lowly after taking gs 6 or b Packers, it "extend the 
| tail, erecting 1 it perpendicularly, ſhaking and e it; in this 
fate It. In much the leaf of the lemna. 


$ ＋ 


128. Cercaria Tubs, Fig. 39, rue XXV. 


Care globuloſa, mai a cada . 'Globular 1 74 
dercaria, the middle contrafted, W a tail like a briſtle. | 
' Partly of an oval, and partly, bei, a ſpherical 3 rellucis; | 

= of a talcy appearance. It ſeems to be compoſed of two glo- 
bular bodies, the lower one being the ſmalleſt ; this figure is oc- 
calioned by the contraction. at, the middle. There are two black 
points, like eyes, at the upper. part of the animalculum, even with 
a crank line which croſſes the top of this little creature; ſeve- 
ral large globules may be diſcerned, the tail is ſometimes quite 


trait, ſometimes turned back on che body. It i is to be n met. with. 5 
man the duke mea. 5 1 5 
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129 Cercaria Poduria. Fig. 37 and 138, Pla xx,” 


'F 


Cercaria cpi rote acuminata fubliſa. Oe 
cercaria, the e 9 50 and ſomewhat cloven. p 5 = 


2 o 
* W2 * 
- * 4 1 5 

58 — 44 * 
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It reſembles the young ones of the podura which live: among 


the lemna, 1s pellucid, and ſeems to conſiſt of a' head, a trunk, 


and a tail; the fore. parti reſembles the head of a herring, thera try nk 
is cylindric, and replete with black ſpiral inteſtines ; appears 


more or leſs ventricoſe, at the will of the animal. N othing tobe 
diſcovered in the hinder-part. The tail, in moſt ſituations, ap- 


pears divided into two briſtles. When the animal moves; there 
is a continual motion among the inteſtines, which, from the 


various ſhades they occaſion, make the body appear very | ugh; | 


: ſome lateral hairs (cilia) are ſometimes perceived, It moves from 


one place to another, turning round at the ſame time as upon an 
axis. It is to be found in N ovember and December, in marſhy 


places that are covered with lemna. Fig. 36, a the bead, K the: 


trunk, © the tail, d with one point, it is ſeen at e, Fig 37s with 
two e f the hairs' on the ſide. RES 
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e en TRE TH: poltice acuminata fiſſa. Clin . 


5 drical cercaria, mutable, the lower end ſharp, and divided 10 
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This ee 00 when i in it 8 longeſt 3 18 not pe the | 


precedig: ; but from the changes to which the 5 5 is TO as 
well | 
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well as che colour, it differs conſiderably Law's it. 1 fnnelimes 


contracts the head and tail, ſo as to form a ſpherical figure ; at 
others the ſides project outwards, ld mona in the Hong, | = 
ditches of e e | I vg 


. 4, 
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131. | Cera Setifera,” : 
Cercaria eylindracea, antice . . acuminata. N 
GEO cercaria, the fore 10 75 e the W n 5 


This is a ſraall cercaria, the body . opake, ak the 
upper part bright, and ſmaller than the reſt; the trunk is 
more opake, the tail ſharp, near it is a little row of ſhort hairs. 
It has a flow rotatory motion, and is ſeldom to 9 met with, and 


when * it is in falt water. 


33. Cercaria Eins. | 
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Ceres . antice F ki PET 4. 5 


eronata. Cylindrical cercaria, the fore part ſomewhat truncated, 
the lower part _ finiſhing with two imall . e 
A cylindrical opake ht ith) two mall So at 
the lower end, moveable, yet rigid, and placed at ſome diſtance 5 
from each other; when in motion, the body ſeems as if it was 
ſurrounded with rows of ſmall hairs, ſeparated a litle from each 
other. It vas obſerved i in falt x ner.. 5 
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133. Cercaria Crumena. g 5 , q 5 
Cercaria ee ee antice e thighs truncata; cad 
lineari bicuſpidata. Cylindrical ventriooſe cercaria, the fore. part 
obliquely truncated, che tail linear, ee e with two e | 
ing points. | 1 151 
The bedy-1 1s hs: and eplindrical; iuſebtar'a foal Qik | 
the lower, part ſmall; the upper part terminates in a ſmall, ſtrait 
neck, like the neck of a pitcher; the body W enen be 
. tail terminated ; as in the definition. b 
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; 5 4 1 Cerca Catellus. tr 
FEY tripartita, PR bits. Theeqaned cercaria, 5 | the 
tail divided 1 into two e : | © 
This 3 is more 5 in its tons than many: 
others; it has a moveable head, which is affixed to the body 
only by a point; an abdomen, which is not fo wide, but twice 
as long as the head, replete with inteſtines, and a tail which 16 
ſhorter than the head, narrower than the belly, and terminating- 
in two briſtles; theſe it can unite and ſeparate at pleaſure. It 
moves with Viracity, though: without going wr or? us firſt : 
1 1 | | „ 
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135. | Gerearia Carina. | : 


ants tri pattita, cauda bicuſpidata Ceres ating 
into three parts, with a ſhort torked tail, 
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It differs from the preceding in \feveral reſpebts, bei 
the body thicker, more cylindrical, and the lower part truncated, 
with two ſhort diverging points projecting from the middle. Was 
found 1 in a diich where chere was 92505 of dock weed. hr 
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Fo Cera ls Fi Fig. 39,1 Plate XXV. . 
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Cercaria eylindrica, elongata, 'orofa watt ſpinis dusbus. ; 3 85 
e cercaria, long, the tail furniſhed with two o ſpines. F 


e 


ſs, 2 


This animalculum i is larger than met of hb cercarias, ai has 
ſome particulars i in which 1 it reſembles the vorticella. | It ! is full of 
muſcles, capable of being contratted or extended; cylindric, 


compoſed of a head, a trunk, and a tail; che head is larger than _ il any 


the body, the apex turned downwards into a little hook; the 
tail is like the body, but narrower, terminating in two very bright: 9 
ſpines, that it extends differently. It ſometimes contracts itſelf 
into one half it's ſize; ; then again it extends itſelf to it's uſual 1 0 
form. Was found in water amon 8 duck-weed. a the head, 


b the trunk, c the tail, dd wy ſpine thereof. 5 * 1 
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237. | Cercaria Veniiculars, Fi ig 40 


4 
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Cog as annulata," dd cle. hands Si. 


duplici. Cylindrical, annulated, with e proboſeis, wo. TT 
{mall ee tail. N 1 Wie xe mat, 4 N 5 


It is a long, cylindrical, fleſhy, date ieee divided | 55 
into eight or nine rings, or folding plaits, the apex either —A 
or notebed into two points, the hind- e rather acute, and ter. 
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minating in two pellueid thorns; ſometimes a ſwelling i is. per- 
ceived between theſe. It often projects from the ineiſion at the 
apex, a kind of cloven proboſeis. Is found in water where there 
is duck-· weed. d d the points of the N e the proboſcis. 


138. Cerearia F ehen. 


n cyl indrica, west. provocice orcipa exert, 
cauda Menne 


Cercaria cylindrical, wrinkled, with a | forked! möbel chat i 10 
can theulk out, or mw in. I.. is —— in marſhy. ſituations. 


JN. 


2 39. e Pleuroneies. Fig. 38. Plate **. | 
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Cercaria orbicularis, 0 uniſeta. Orbicular the tail; alt. 
ing of one briſtle. 


Te is, membranaceous, rather rout; aud white: In the bote by 
part are two blackiſh points. The hind-part is furniſhed with a. 

ſlender ſharp tail. In the middle- are orbicular inteſtines of dif-. 
ferent ſizes; the larger of them are bright. It's motion is 
vacillatory; in ſwimming, one edge of the lateral membrane is 


uppwards; the other, folded fown.. 1 F ound in water that ey been. 
_ kept ſeveral wonths, . e 
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14. Cercaria Tripos.. | Fi ig. 38, Plate 
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tail. It. was found in ſalt waterʒ b the tail, a the bent arma. 


under i it, anch coming out 


the hinder- part. Its inteſtines 1 very p 


quently found.in pure water. 
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Cercaria membranacea, antice b truneata, cauda 
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Cercari a. Tenax:. 


tt 


It's body! is oval, ſmooth, membranacreus, pellucid; with a: 
black margin. The tall is not fixed to the edge, but concealed 
rom it at Ne motion, moot fo-a as 


5 
S . 


deffexis, cauda refta, 6 
ria ſomewhat of a triangular form, g two.bent arms, anda. ſtrait: 


flat, pellucid, triangular, each angle of the-baſe of 
or fore-part thereof being bent down into two 
linear ears, or arms; the apex of the triangle is prolonged into a: 
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triplo breviore. Membranaceous, the fore-part rather thick, 


truncated, the tail three. times ſhorter.. 
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It is an oval, pelluc membrane, ſomethi 


3 mona lens. The fore edge thick and Cane the NM on 
„ 2. ee terminating in a ſhort tail. It whirls about in va 
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N Cercaria orbicularis, cauda lineari duplici brevi. Orbicular 
| vercaria, with two ſhort ſpi ſpines for a tail; the fore- 
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„ Vermis inconſpicuus, pellucidus, ppdigue £ ciliatus. An invifi | 
Pn worm, pellucid and every where ciliated. — © _ 
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rical ks a Eee ph, Jle i 1 V 
are in continual motion, and, as it were, in vehement conflict, „ 
wocithout any order. From the great concourſe of combatants on 


one ſide, or the other, the ſphere is turned either to the right „ 
cules going in the ſame ON BA thee tran- „ 
towards the other, {ide . | | 
moye in a ſpiral line. When the water Veins to fall, yd aſſume. ::ñ;ñ; On 
an oblong, oval, or a cylindric figure the hind-part of ſome is 1 . * 
compreſſed 1 into a triangular ſhape, and the tranſparent part mY F 
caping as it were from the inteſtines, which continue to e . „„ = 
with the ſame violence till oy | ry 5 7 , When the molecules | nn 
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247. Leucophra Manilla. TY 


Lene ſpherica, opaca, papilla exſertili. ee opal 
leucophra, with a ſmall papillary projection. e ee 


; It is of a dark colour, and filled with globular eee the 
ſhort hairs are curved inwards; it projects, and draws in occa- 


ſionally a little . protubcrance, not uncommon in 7 
Water. a , „ 175 | A\. 


148. Leucophra v Viriſcens 
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Leucophra cyl indracea, opaca, police tos | Cylindiica, a 
opake br the lower reh much” ae rn 25 er N 
| This i is a ws pear ſhaped, ala 4 e 
filled with opake molecules, and covered with ſhort hairs, gene- 
rally moving in a ſtrait dine. Found in falt rr. 


149. | Levcophr Viridis. 
Leucophra ovalis opaca. Oral, opake leucophra, 


Though at firſt fi ght it may 6 taken hoc a variety of the yn 

cophra viriſcens, yet on a further examination, it differs 1 in many 

10 particulars; - it cannot lengthen and ſhorten itſelf in the ſame 
manner that does. It is alſo much ſmaller. Sometimes it js ſeen. 


to be contracted i in the middle, as if f it was Boing to be divides 8 
in two. 
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Leucophra ovalis, gela atinoſa, apice in 
| : latera ſuffoſſa. Oval gelatinous leuco 
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The body i is round and long, and when extended reſerables a 

rolling- pin 1 in ſhape, with the ends obtuſe, and one ſhorter than 
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the hairs commence ; It "HY a ſet of ſtreaks which run "Hom one 
end to the othe 
Hitz m u traiſven dir6ftion, - It was found, in, iver, ' 
December. 


i ; . Trichoda Weit | Fig 8. 
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cichoda POT ngata, æ | 16 
flat 7 lon 8. of an m_— ſize throughout, the fore-part hairy. 


D 4 


This 3 18 | fix tins longer 7 it is broad, round, 
flexuous, of ati equal ſize, the greater part filled with obſcure 


molecules, the here. Part (a) rather engt h, diſtinguiſhed, by n 


alimentary canal, and lueid globules near the middle c; ſhort | 
hairs Teal the _ of the pag be ſome are diſ RE into 


and at the abdomen a double row of little eggs, 


0 * * 7 a 2 WO Y q 1] 7 ++ ” 4 * a py 
8 _ 7 9 7 7 43 1 9 oe. To e * 
N #5 s TE * 0 N > PF K 7 i ' 5 Nn 
0 4 oN by : — » 4 * 
HA 177 r FN 7% 4 8 8 x 
\ 7 1 : * $ PORE... n Y 8 . 0 
* * 1 Wenn 5 ** 7 g L 2 g $6 * 7 
82 "I : 4 g : 
a ; PROS SETS k 4 Ar 
N * ION 
; . 
— 
” 
* +. * * 
* 
c — 
i 4 . 
. 
8 
0 
LY - - 
© 
* 
* * 
* 


| 5% Miezoscorie AL EssAxs. 


* . b 
O { — 
ry : * 
5 6 , 
” 
. - 


3 | aan Aurantia. „ es 


” - 
% * 0 


— 


Trichoda ſubſinuata, ovata, antice patul apice ad medium 


| erinita. Trichoda ſomewhat linuated, oval, the fore-part broa 

4 the apex hairy to the middle. 363744 bühne br 8 Hes 8 
= It is of a gold colour, pellucid, and filled with a variety of 
; velſicles. VP * 758 Fs e 11 | | | 


: 
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| | k 5 as 121 ba : Mum, > facts 5 
| Trichoda ovata, apice acumitiaia,: fo 
Oval 4richoda, the apex rather. acute, the 
the furrows hairy. eee | 


| | - Tris of a fine purple gold colour, ſomewhat of a reddiſh | 

| | pellucid, ſplendid,” with a'number of different-ſized globules ; the 
SD fore-part ſmall, the hind-part obtuſe, and having a very. large 
opening, which runs as it were throug 


" 47 * +. 11 1 # * 8 
4 : f A a , . 4 „ ; L434 $3 5 4 5 yo . #7 r CSF j *. 2 ST #5... . 
* * * 4 4 - * . « > wy a 4 » 2 J | oy 4 7 3 F * 2 ” Þ 
4 7 5 „„ 1 JAS I £346 
* 2 ; . N * 4 a 


0 


. oh 204. Trichoda Priſma. _ e 


1 Trichoda ovata, ſubtus convexa, ſupra in earinam compreſſh, 
antice anguſtior. Oval trichoda, the under part convex, the up-. 


. per part compreſſed i into a Kind of keel, the nall. 
f rerace 203 og pat be AN 
| 1 N very ſmall, and ſo tranſparent, as not aa | ONES 


— 


— 5 


; Uulneated; no hairs could be obſerved, and it's form is ſingular. 
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tis. Oval trichoda, with a x pair of forceps at 
155 large animalculum, ſomewhat depy , of a pellucid ye ff. 
Tow colour, filled wi molecules; in 1255 part chere is a e 
black opake globule, the fore · part is div into long lobes, one „„ 
of theſe in the ſhape of a bill, , (falciformis) and acite, the er 
„and obli iquely truncated; - both t ae and the e 1 "IN 
| | rs of different le | 9 
i | | 92 
% : | 
1 Trichoda ventroſa, antice  forcipata, poſtice papilla duplici ff. 
Ventroſe trichoda, the fore: part formed into a © th 3 
8 forceps of this m is twice as wg as the ä 
ciliated. und in river water. fn 
sine antico ſubtus erinito, alteroq „ 
Obovated trichoda, the under . 0008 
: 8 „„ | | | 1 1 
8 5 85 =, TY ay 1 1 
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of the front margin hairy, the apex is formed by the fore- part, 
projecting like the finger on a direftion-polt. It was found in 
ſalt water. 
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208. Trichoda 8. 7 I ED 
Trichoda ſtriata, antice ciliata, exircanccibug: in oppoſitum 5 


flexis. Striated trichoda, the fore part . che extremities 
bent in oppokite directions. | | 


48 


A yell o LE formed of | two — membranes, i 
ſtriated e ee the lower end is n eee 
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20g. Trichoda N aviculs. 


Fo 
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3 of „ 
Trichoda täten antice truncata e. poſlice a acuta promi- : 


nula. Three-cornered trichoda, the fore-p art truncazed and; = 


ciliated, the e acute, and bent a ms upwards. 


It is cryſtalline, rather broad, the DEW 7 8 the 
hinder-part convex, the fore-part broad, the apex nearly a ſtrait 
line, the bent end pointed and turned upwards; it has a kind of 
W keel nen down the middle. 
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210. Trichoda 8 he 


Trichoda ovalis depreſſa, "POS; Ih crinito, pollice in in crura in- 
æqualia eroſa. Flattened oval trichoda, the edge hairy, the 
hinder - part hollowed o out lo as to form two W leg. 
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211. Tri-. 


k Mrenoscopioat e . 


: 211. Trichoda sale. 


44 


Trichoda e e ks acuminata, fulco ventrali, 5 


utrinque crinito. Ovated ventricoſe trichoda, the apex acute, 
a furrow at the abdomen, both fides 1 it n 
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212. Trichoda Anas. ig, bes 


IM richods elon gata, apice cell ſubts erinito. Long, the apex 
of the neck underneath hairy. | 


1 no e Al Kot times ben han it is hung filled 
with darkiſh molecules ; a bright neck b c,. under the top of the 


neck at d there ſhine a few unequal hairs. Its motions: are lan- 
guid. It is found in pare W N | 
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rata, teres, \ palin 4 apice ad medium crinita_ 
round, the Aer n the apex | to- the mid- 


Trichoda long, ro 
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This calc 18 1 N . dach 3 * 
tuſe, the fore-part narrower, forming as it were a kind of neck ; 


under this is a o of Ang _ The trunk full of grey 
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214. Trichoda Farcimen. Fig. 50 0 and 52, Plate? V. 


Trichoda clongani; ! ſetulis aint. 4 ak ik 
pm ſurrounded with mall e 83 


The body is n ef pelluckd, a e with very 
minute hairs; it has alſo Rea the oy” a out number i. 
mucid veſicles. * L 1 


0 2 15. Trichoda, Crinita, | 61k 
Trichoda Monat teres, undique ciliata, ſubtus ad mots 
uſque crinita. Long trichoda, round, every-where ciliated, the 

neon; e e, | 9A 1 5 

216. Trichoda auge. eee hz . 
hy richoda angulata; apice crinita. | Angular, the apex hairy. 


This alin is long, more convex than moſt of it's kind, 
divided, by a kind of articulation, into two « parts; of equal 
breadthy but differing 1 in length, the. fore-part ſhorter than, the 


| bind-part, the apex furniſhed with ſhort waving W ee . 
molecules e no hair « on the rio hf | 2 

217. | Trichoda Links,” 8 5 5 Plue? XV. 42 790 TEE 
A | | * EOS, : £1,720 X 

Trichoda ovato > cle ga, utraque extremitate A The 

apy of an oblong egg. wich prominencies at both extremities. 
6 555 . 
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1CROSCOPICAL. Ex8ars, 


obtuſa. Linear flat trichoc up 
the hinder-part ob 
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219. Trichoda Vermicularis. Tg. 17 
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Trichoda elongata,/ 


SS 
. 
- - 
* 
1 
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Gelatinous, fore-part pelluci , 
cules. It was found in river 


appearances in the figure, a the nec 
veſicle in the 


ented in different 
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Trichoda oblonga, c lia 1 tabilis, apice glo 
lero. Oblong ciliated trichoda, with a dilatable neck, the apex 
8lobular, and ſurrounded with hairs, the edge 1 is ciliated, and 4 
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kind of periſtaltic motion: may be perceived. It is very n 
found, and even. then in iy wen. a the e b the obular 
5 e the bo ente eee ee 
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222. Trichoda Fimbriam. Fig 2, Plate XXVI. 


Trichoda bond apied. crinita, {pies W truncata fer | 


rata. Obovated tricheda, the N ee 9m. = -p. 


liquely 1 truncated and ſerrated. N 


22g. Trichoda C Camels. 
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„„ 


Trichoda: antice e e _ ee . 
Thick, and the fore-part __: wm notches. on. che * and: 


_ 7 oF 4 F wy = 


The 8 of the e Body i is ventricle; the back is divided; by 
an inciſion in the middle, into two tubercles, the lower partzof 
belly ſinuated. Languid: in its. motion. WE tound, "gy not. 
often, in infuſions of. e rn 


Ts. Trichods- Aur. 1 coup of is 2 15 5 

Trichoda oblonga, vertice runcata, antico corporis margine, 
ſuperne pedata, inferne ſetoſa. The body ablon g. depreſſed, 
pellucid, and filled. with molecules; the vertex truncated, the: 
fore-part forming a ſmall' beak, underneath are three feet; 


deyond gs towards the binden pan, i it is fumniſhed with briſtles. 
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225. Trichods Pups. 


Trichoda Uusullsts, Hrönte crit h“ HI ane. us ui. 


choda' is "hooded the f f ront er ns tail inflctted, 


At feſt fight it Kleides the pupa of ths T0 The . 


rather round, pellucid, and may be deſcribed as conſiſting of 


three parts; the head, Which is broad, and as it were hooded, 
the top furniſhed with very ſmall hairs, a tranſparent veſicle oc- 
cupies the lower region of the head, and a certain production 
hangs over the breaſt from the baſe of the head, Ong the 
ſheath Apa ous of the * oh 


by 226. "Trichoda Lunar, 
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Trichoda arcuata, teres, apice crinita, cirro exitali inlexo, 


Arched xichods, run; wn K una the tail Los 


WW. 9 


This 8 bed ſelf in the form of an a arch, is 3 
and cryſtalline, the hind-part fon 


part; the inteſtines are with difficulty diſtinguiſhed. The edge 
of the back, and the part near the tail, are bark and ls” 


MF: 207. Trichoda bee, 5 


Trike 13 depreſa, ap ice cri, cauda bien Aich 


ed flattened trichoda, the 12 ware two Une br briſtles proceed. 


ng from the tal, 9 75 
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what ſmaller than the fore- 
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228. Trichoda Rags! is. + Plate XXVI. 


Trichoda oblonga, carinata, antice erinita 4. polled fois lon 
gillima. Oblong trichoda, with a Kind ol keel, the fore · part 
hairy, a very long briſtle proceeding from the hinder-part. | a. 
the mouth, b. a {mall knob. at the bending « of the ile c the: tail. 
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the apex hairy, the tail 1 divided into e longh briſtles... 10. 40 


It differs "RV the e in two. POL RO ; firſt, that ofthe 
tail; ſecond, in a kind 1 inciſion. in the Ln at ſome. little 


diſtance from * . 
230. Trichoda Pocillums "rig 5 ; and; 6, Plate xvi. 5 


Trichoda ee 17 a 3 Crime, cauda articulata; | 
biſeta. Oblong trichoda, the fore-part truncated. and hairy, the 
tail articulated, and « divided 1 Wo two | briſtles... „„ 

The body is eylindricah, pellucid, ris capable e et being 
folded up, ſeems as if it were formed of two; the interior one, 

which is filled with molecules, has alſo an orbicular muſcular ; ap- 

pendage, which i it can ſhut and open, and that forms the mouth. 
The exterior one is membranaceous, dilated, pellüe did, ; "and 5 
We with tranſverſe ſtreaks; the animalculum can pr otrude 


I 
4 1 


or draw in the orbicular me 
are four articulations'ts 
of briſtles, or projecting parts, Ine 
the other at the laſt. 1. Has bi 
ers, In Fig. 6 it is feen 
it ſhut, a the jaws, b the firſt 
ſpine at the tail. 


N £4 Ty 
4 Þ 4 ot, 1 


255 


Aren oopical, Eesa ve, 
rane at 1 In ſome there 
the al, i. in others five; it has two pair. 
laced at the, ſecond joint. 


in marſhy = 
e mouth! open a Fig. 8 with 
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Trichoda antice rotundata, crinita he! acuminato-caudata:. 
„tlie 'hindipart furniſhed with az 


tail. This animalculum i is not much unlike in tha 
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/that the bats © membrai 


ceous, elliptical, crammed with molecules, the fore-part lunated;. 


the mala round, | and terminated with/a a tail as long as the: 
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233. | Trichoda Galle, 3 
2 Hec UH: | 3 wn e 


Tachoda e antice ce finuata, Fake « erinita, and 5 
Long trichoda, the fore part | 195 Ms. 5 d ; airy, 
formed of ſmall hairs. ils d 0 rl BORN 


The body flat, of a grey colour, with ſeven large NG 


4 + 7 
& 


and globules within 1 it, the front obtuſe, and ſet with hairs, the 


hinder- part terminating in a tail, Which ** formed of very fine | 


hairs. It was _ in river water, 


234. Trichods Muleulas, . 7 Pats II. 
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| Trichoda 3 antice crinits, i Pele fubtus 3 K 
ſhaped, the fore- part hairy, * tail YM from the under- 


Part | 
: » 0 
1 5 = bad * * : ” * 
1 2 21 ks { 5 5 


A ſmooth lah e with a double margin, 'or 


line, drawn underneath it, the fore · part narrow, and furnifhed . 


with ſhort hairs that are continually playing about; underneath . 
rniſhed with molecular em 


the hind-part is a ſmall tail. It is 
trails, and moves ſlowly. Is found in infuſions of bay, 9 which 
ve, been kept for ous: mouths. ef head . the ab 
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Trichoda e "RF .crinita, cauda acuminata, ſubreflexs. | 
Clubbed trichoda, ſhe front bairy, the tail ell and rather bent | 


mM pwards. 


1 * L 


Micaoncorioay esu. | "6 


It is ſmooth and pellucid, d » Gb dilated into a ſemi- 
circle, decreaſing in breadth tow yards the tai; the hairs ſtand as 
rays from the terne edge at the front, one edge is. ſome- 
res commited. ich de Fund her , 


ft jg by A Di os | 140 
296 Trichoda Delphinus. Big. 8 Plate xXVI 5 


cata, Oblong, the fore- part hairy, in the hind-part. is the taik 


which is turned back, theend of it truncated. | Tl: 


A pellucd, ſmooth, es bat bot cou; th 
alf dhe length of the 
at che upper end, —— it is always bent th, 0 
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In the inſide are veſieles of an unequal fe; it ſometimes: 
moves on it's 3 ſometimes on one ſide; the tail ſeldom varies 


Was found in that had been infuſed for 
forae — @ the hairs on ihe fore-part, b the tail,” S107 I | 
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| feds" crinita; cauda reflexili, "The club. 
trichoda, the fore-part hairy, the tail turned back. . 
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i * 


The fore-part i is thick, the bind. part narrow, both 1 


obtuſe, eee and 8 with k molecules, the hind-part bent 
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Trickoda' Alete antice crinita, po k; 5 11 ſuba | cuminata. 
Oblong, the fore-part hairy, the kind pen rather acute, klled 
with molecules and black veſicles. e e e 
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00 x Trichoda Felis Fig: 95 Plate Wb Of 164. 19 5 ? | 
ply 20 i) 1 
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Tnchoda a i. antice ler a les. in caudam 
attenuata, ſubtus longitudinaliter crinita. Curved trichoda, large, 
the fore· part ſmall, the hindert part gradually, diminiſhed; ſo. as, to 

form a tail, the. under: ide TR long zdinally with hairs. a the 
head, b he. tail, othe hei. 5 8 DA bog Bi 5 at 


un Trichoda bit. G 00d f ar. 1 | 
2347 5 te: 460 0 11% 7 0 ' £10 45 * ret | 
-Trichoda * antice erinits, poſtice an ont exqui- 
Stam attenyata. Oblong, the fore art hairy, the hind · part "0 
minating in a very flender tail. Smooth and pellucid, much 
longer than it is broad, but of. nearly an equal breadth through- 
cout, filled with yellow molecules, the fore-part obtuſe, the hind- 
part. exquiſitely {lender Kun eee the upper de lis camwer. 
A the fore- part, b the tail. Corte? 1790 en nth ola 


? 


* Sys ot Be 
« 
4 4 
75 ; - 
Se 6 „ 
241. ric . Larus. K el 4 
1 6L11 1 
%» h „ ws 3 
& * 
4, £ by * L 4 
PORT ? es 6 6 5 4 * E 1 4 128 
* 0 Ks G 3 . 3 . 


Trichoda 3 EQ crinita Re caudali duplici. 
Long round trichoda, beſet with hairs, the tail divided into two 
Hans. See Zoologia Danica, „„ 1 
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242. Trichoda Longicau 
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Trichoda cyl indracea, antice truncat 
gata, biarticulata & biſeta. Cylindrical trichoda, 1 fore- 
truncated and ſet with hairs, e tail long, with two Joints, and 
terminated vr two briſtles, a the hairg at the me uth, d the oeſo 


phagus, e c ation of the ta t 
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ſide of the head hang three moveable and flexible curls ; a, Liane 
from each other. When the animalculum is in motion, the tail 
is drawn tight, and extended upwards, and often appears as if) i | 
9 was cleft.” It is curled 1 5 when the lire creature is at Youu” 


271. | Himantopus Sano. Fe. n 


i cnc pas incurvata, Ape diere, infra crinita. | Crooked 
himantopus, the __ pat 1 the under | avis wy 1 AP 


It is very much like the hitadnwpvs ladio, this ciths are * 
than the hairs, and are continually vibrating; it has alfo 'two | 
moveable curls' hanging on both ſides the head. Is found but 
ſeldom, and then art in water where the lemna dere | 
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279, | Himanopus Volurator, W att NR. 


Himantopus lunatus, a antice cirratus. | Lunated nenne 
the AE aa hairy. 1 


A very lively colds of 'the ſhape of a creſcent; with 
Tome viſible cryſtalline points, the convex part furniſhed with 
a row of hairs, which are longeſt towards the tail; underneath 


are four feet. It often turns TOUnG Nene! ina circular direction. 
L * i y þ 0 


7h = 9 9 2 
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280. money Larva. c 1 32 UP 1 


Himantopus loa .gatus, medio cirratus. Long Vimantops, 
cirrated 1 in the middle. BE: Mts ho e e B05 II WD» 
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from it in figure and ſituation of the parts. The body is rather 
depreſſed and long, the hinder parts acute, and e curved, 
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28 1. Himamopus Charon. „ 
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Fi * 157 8 1 „ 
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Himantopus mbalbithis fleas,” in yy venti] rali cirrata. . 
Boat. ſhaped furrowed neee the We part of the belly 


cirrated. 


. oval” hdd membrane, the N ha Ty 
longitudinally. each ſide bent up fo as 


the Werben. a to * found, and then in ſea· water. 
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Hias ſemiorbiculata, deprefla, in orraque' Paxina . 
ta. Semiorbicular himantopus, flattened, both fides eirtated. 


1 


A membranaceous | lamina, very 15 e 
ſemilunar; the edge of the baſe thick {et with, molecular in- 
teſtines, the of r angle, or fore-part, furniſhed with ſhort heirs, 
or a kind of mane; towards the hind: pe 
hairs, or ſpines. „ 
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> form an intermediate 
hollow. place, or belly, crammed with grey ; molecules; beneath 
the middle 1 it has ſeveral bent diverging rows of hairs ;, no Mai on 


ypellucid, cryſtalline, . 


art three __ curved 
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283. Voniedl Viridi, Fig. g1, Plate XVI. 
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Vorticella cylindracea, uniforms, Viridis vue Ode c a 


. ö 1 


To the mked we it appears as a frnall green [point] thigh |; 
the microſcope as an opake corpuſcle, of a dar- green colour, nl: 
cylindrical, obtuſe at both extremities, yet rather thicker in the 5 
ſore- part a; very ſimple, deſtitute of limbs, not changing ; It's : 
hgure. | Notwithſtanding it's ſimplicity, the continual motion 
into which it puts the water gives room to ft uſpect that it is fur- 
niſhed with an inviſible rotatory inſtrument, it moves ſometimes 
circularly, ſometimes i in a ſtrait line. A a the fore-part, b the hind. 
part, c ſhort hairs, 15 % (x f 


. Vorticella Spheroid. 
Vorticella: eylindrics-jlobols, nilormis, opaca 40 gon 
i OP Om and ar e Ws. A 


To the Rn) eye jt appears lietle more than ; a 1 eee 15 
N in the water; but with the microſcope as a globular mals, 


ofa dark-green Aer they oecaſion a vehement motion in the 
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287. Vorticella Burſata. Fig 32, Plate b. 


Vorticella viridis, apertura trudenti, p 1 | 
Green vorticella, the aperture ann, with a central papillary | 


ee 


Ventricoſe, een with eee the n . ; 
and both ſides of it, c c, pellucid; in the center of the aperture 
there is a prominent papilla or nipple b, which, when the ani. 
malculum is at reſt, appears notched; the edge a a of the aper- 
ture is ſurrounded with cilia; theſe are ſometimes all: erectec 
ſhining, and in motion, or part bent back and quieſcent, and 
part in motion; ſometimes a few of them are collected together, 
and turned back like little hooks, one on. each ſide. F ound in 
falt water. a thecilia, b the W papilla, c. che pellucid. 85 


ſpace at the lore part. 


288. Vorticella Varia.. 

Vorticella linens, 8 truncata, opaca, nigricans: Otindrica, 
truncated, opake, blackiſh-coloured Rs the "I . 

ciliated, . 
289. Vorticella Sputarum. 
Vorticella ventroſa, apertura orbiculari, ciliis. longis raris ex- 
centricis. Ventroſe yorticella, with an orbicular aperture, and 

long hairs n as from a center. | 
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This is a ſingular animalculum, even among thoſe where all 
are ſingular ; viewed ſideways it is ſometimes « vlindrical, Te” 
ſomewhat tapering towards the hinder-part, with a broad pellu- 
cid edge; viewed from the top it has ſometimes a broad face, or 


diſc, furniſhed with radiating hairs, the under part contraſted in- 
to a globular ſhape, of a dark-green colour, and filled with | ſmall | 


Vn K was found 1 in ae with the leſſer lemna. 


oy of 


90 Vericell Polymorpha. F ig. 3 3. 3% 3 5 Plate xxv I. 


Vorticdls multiformis, vidi, opaca. Many-ſhaped vorti- 


cella, FR, opake. 


0 


"To the naked eye it appears as a ol agile green point; when 
viewed by the microſcope, it puts on every moment ſo many and 
ſuch various forms, that they can neither be exhibited to the eye 


by drawings, nor deſcribed by words; it is truly one of che won- 
ders of nature, aſtoniſhing the mind, fati —_ 8 the * and con- 


unually exciting the ſpectator to aſk, 
2 ow teneam vultus mutantem protea nodo 26] 


Fig. 33» 34, 35» S it in 8 Arent onna a hs . 
fore- part, g the hind- part, c the fore · part ſimple, d the fore · part 1 
turned in or doubled, the body is e a ſeries * pellucid 
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9k. Voricella Multſormis. 175 


"Nocella A opera, varia, al ſ] BP Crim opake, : 
e ne with veſieles fremetedt whom. the N | 


This is bs like "SY preceding one, "ii it needs 1 no . 
deſcription. Is found i iy ſalt Wager, and the velicles are mow” 


292. Voriicella Ni igra. | Fi ig. 36 and; 37 raue XVI. 
| Vorticella crochiformis nigra. Top-haped black vonicll, 


To FE naked eye rides ki: themſelves as ſmall black points 
5 fwimming on the water; through the microſcope it appe pears, as a. 
ttle conical eorpuſcle, opake, obtuſe, and ventrieoſe at one en- 
- tremity, the other acute; when it extends the extremities, tyo 
little white hooks come into fight, by their aſſiſtance it moves in. 
the water, and it is probable, from ſome circumſtances,. that they. 
incloſe a rotatory organ. It is in continual motion, vacillating on 
the top of the water. Is found in Auguſt, in meadows that are 
covered with water. a the mbar organ, b the two ney hooks, ty 
* 1 85 acute end. 


208. 1 ' Voniell © ouch. 


| Vorticella gs teres, apertura kliqus' truncata. This 
vorticella is long, ö en, the any OT. ut oblique trun- 
eated. 1 by 77 Ho 
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This is filled with orey molecules, and is as broad as it is Jong 
the · apex truncated and ciliated, both angles of the baſe projecting 


outwards, one ſomewhat like a wart, the. other like a fin ger. 
Found in marſhy waters. VV 1 59893 8 


297.  Vorticdlla Pa pillaris. 


Vorticella 've ten antice truncata, papilla a & has: 
rali hyalina. Ventricoſe vorticella, the fore-part truncated, a 
- papillary tail, and a ſplendid: papillary excreſcence on the fide. - 
Is an inhabitant of marſhes, where the conferva nitida is met 
with, ik 10 | 1 . 


298.  Vorticella Sacculus. 5 
Vorticella e N apertura repanda, wargine reflexo. ; 
Cylindrical vortcella, the | ng broad and flat, the edge turned 


down. 


A thick animalculum, every-where of an equal diameter, and 


filled with molecules; the edge of the mouth bent back, the 


hinder- part obtuſe, ſometimes notched and contracted, cilia to 
, be keen on both ſides the mouth, — OTH 


299- Vorucella TOM 1 

Vorticella ventroſa, apertura ſinuata, cirro utrinque ventrali, 
Ventroſe vorticella, the aperture finuated, two tufts of hair on 
each fide of the belly. It is an inhabitant of the water in ditches. 
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| Vonticalla cylindracea, erateris Wee mucrone Jlonincine: 
W with a . point in * middle of the 58 


Aa dos that is ; inviſible to the naked eye; but . 
it is armed with microſcopic lenſes, it appears curiouſly furniſhed 


with a rotatory organ, which encompaſſes the middle of the 


4 4 n 2253 1 FEY A G * F £7 7Þ : : 1 5 F N 
"—_— , ; 4 i b. S. 4 ö x : { 2 
= 0 8 ; 8: 3 
. - 
g 0 « : 4 25 
* = * * 
5 : * * 5 a : * : 
wt ” 4 0 p + 0 . #3 ö ; ; 
* . « 2 3 4 ? x * , [ 
4 4 4 ot 
g g N : 5 8 


It is pellucid, cylindrical, of an unequal ſize, the fore. part (a) 
truncated and ciliated, and a triangular prominency (e) in the 


N of the aperture ; the hind- part obtuſe, a point on each 


this are in vehement motion. There are Per faſcicles of moving 
hairs ta be. diſcovered at the ſame time. The variegated 
and quick motion of this apparatus - (more un if the 
animalculum is big with young, and moving at the ſame time 


within the mother) fil che mind Ne amazement. ” 
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Vorticella orbicularis, 
Orbicular vorticella, with a molecular diſc, and culated peri- 
phery. M „%% 0s I NOuen 55 1 
302. Vorticella Diſcina. . 
Vorticella orbicularis, margine ciliato, | 8 
Orbicular vorticella, the edge ciliated, with a kind of conνẽꝭ., 
handle on che under fide. 
la craterformis, eryſtallin : 
| vorticella, eryſtalli | 
| Vorticella &ylindrica, poſtice acuminata. Oli I ndiical vortice] 
4 the hinder-part. taper] ng, and almoſt brought | to a point. © 
805. Vorticella F ritillina. „„ 
Vorticella cylindrica vacua, apice truncata, ciliis 
lindrical vorticella, the apex. truncated, 80 | 
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| 314  Vorticella Ampulla. Fig. 4 and 5 Plate XXVI * 
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Vorticella folliculo REY e eee n 14 This 
vorticella is contained in a pellucid en ei the head 
ol it is divided 1 into two lobes. 
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Little more 85 be ſaid t to enable he ella to La ite ani- | 
malculum; if he ſhould meet with it, than to obſerve that the 
bag is much in the ſhape of the common water-bottle ; that the 
animalculum is ſometimes to be obſerved at the bottom of 1 * 
| ſometimes nearly fing it. 


3t5 Vortcella Folliculata. an rent hq 75 


Vonicella oblon ga, fol Beule exlindraces byalins. Ob 0 Wn; 18 : 
vorticelta, in a dran ee bag. e e en Ws . 


This eee 18 gelatinous 41 cylindrical; when at it's 85 
greateſt extenſion, the baſe OO. ae and the 275 
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95 Vonticefte Larva. 


Vorticella ede perch lubate, ſpinis candalibidy binis. . 
| Cylindrical vorticella, the aperture ſomewhat in the ſhape of 4 
creſcent, two fall/thorny points projeBing from the binder pa. 


The head, the trunk, and che tail may be ealily diſtinguiſhed | 
from each other. It 1 I of a clay- colour, the aperture ciliated; 
| 2 £3 2 hl 


9 — 
1 * 
* * „ » 
8 * 
* * 


* G , £ 8 * ** 5 1 in N 
a R * by ” ; x 1 i 8 * WR 
5 : ; E 
: q 4 4 
8 : $ : 155 5 8 V 
* onticella 1 in werſe „ 
1 8 5 
5 0 ng a biz ay la. g * * 
„ a But 7 Y s 
» * ö . I 25 
= 5 » | 2 0 
* A * ; bo 1 k JS 
8 . * == 
+ . 2 . \ 
. 1 4 J p \ 
„ 8 4 "Fx 
% 9 >. «oo ** * * = * : 0 : x | J N 7 
, ; . [4 A 4 * Fas, *2..0 0 * = #1 Ps 2 * $7 FS Wen 4 IV 4 7-30 « N 4 25 hs 
43 4 v4: . 1 N STC INRA Y 1 * R of EPL £5 +4 45 583 n 3 5 + ns y %, "3: 0 
"4 7.0 * * * * nnen a - 4 ö 5 $ N. \ — 5 12 YL 
* * * . . a 
— 15 * - % F 2 x * # ; 5 4 2 
2 7 8 
- F D 2 # 
# x , N OR : I 
* „ N 8 : 2 * : % 4 yr, 4 
5 : = Ly 5 GY 
3 5 ®, * 5 ; . 0 * 
* 5 4 a 
: * 8 i 35% I 
is 0 Iv 1 >. 1 : ; 
rom * : 1 . ö * * N 5 1 v"Þ 
; N 5 
4 by 7 5. a : +» A, 
: # {0 ; £0 DER 
2 * 7 
5 : * 
* 2 8 ; 
£ 4 - FLY 
F * 8 : 1 's 
U 9 (] „ 
1 * * * 3 £ 2 K 1 
r * f 2 ; 
s . ws Bl e 
- £ N , 8 
N 5 * . 
* N & 4 (1 
» 4 % 
# 1 0 4 
* * 7 2 
N „ * 
+ 4 i 
4 ; & x 


he aperture deſtitute of hs 
with rotatory cilia, the tail bi 


319. Vortcella 
Vorticella inverſe conica, a 


vided into part: 
projects from 
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| Vorticells eee aperura integra, | ſpinis exudatibi 7 
| biting plerumque unitis. Square vorticella,” the aperture not . 
vided, the tail conſiſting of two lon 0 n which are W 
5 ſo united as to opp as one. | 
| The 100% is convex, "is dar RA filled with u. misses 
the middle part pellucid, the hinder- part rather broader than the 
fore · part, the fore - part ciliated, the tail formed of two very thin 
pellucid ſpines, which a are ſomewhat curved, and e N 
than the body. e 1 
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It may 0 proper to obſerve,” firſt; chat Mr. Mullers 1 Sy 5 
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che rotatory organs on the back, which, ſtretch out like ears; 
ſecondly, the two little ſplendid ſubſtances within the body; 
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The ener bodies which e from. them have na 6 
en of wheels, and ſeem to turn round with conſiderable | 
velocity, by which means a very rapid current of water is brought 
from a great diſtance to the mouth of the little creature; as theſe © 

„ wheels are very tranſparent, except the edge, which is ſet with 
i fibrillæ, (as cogs to a wheel) it is difficult to determine hom they 
| are turne& about, or what is their real figure, whether they are 
6 flat, concave; or conical; be this as it may, they are protruded 
7 5 from a couple of tubular caſes; in which they . can be again re. 
i muacted, at the will and pleaſure of the animal. They do not 
„ always turn the ſame way, nor with the ſame velocity; they will 
| fometimes move in contrary directions, ſometimes both one way. 
The figure vanes, from the degree of their protruſion, and from 
other circumſtances. They appear ſometimes like minute oblong 
ſquares, riſing from the periphery of a circle; at other times they. 
terminate in ſharp points, ſometimes they are curved, bending = 
the Tame way like ſo many hooks; now and then the ends a appear 
elubbed, or in ee like a number of little malle. 
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| Below 2 thorax there is an anpular 8 that joins 
bdomen. Ihe abdomen is much the 7 

this nking] it contains ach Fane and viſcera. , When 
creature is full of food, the bowels are opake, and of a crimſon 
colour, extending From the thorax quite through the belly and a 
great part of: the tail, and exhibits a fine view: of the. periſtaltie 
motion, or thoſe gradual .contraftic ns and. dilatations of the . 


tines, which propel their contents downwards. There are many 
ramifications of veſſels, both longitudinal and tranſverſe, round 


the bowels. It can extend the abdomen in length very much or 

contract and widen it conſideral ly, ſo as to become a caſe. 1 

che reſt of the body. T he tail goes from a joint at the lower part 

of the belly to the poſterior extremity; it is of a tapering forn bt 
and conſiſts generally of three: j Join A en it is inclined to fix 
itſelf to any thing by the tail, it thruſts out four, ſometimes | (da „ 
little hooks from the end thereof; theſe are placed in pairs, one 
pair at the very extremity itfelf, the other two a litle way up the | 
ſides; the three are ſeldom ſeen at the ſame time. The wheels 
ſeem to be the ae that the animal n to aſſiſt it in Ferim- | 
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they inſtantly draw/in their Wheels. Mr. Baker conjettures that 
they have, eyes lodged near the Wheels, becauſe while they a are e in 
the globular or moggot my their motions are ane and l 5 
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M. CROSCOPIGAL ö Es m. 
| The bead is full of molecules, round, and every-where. of a 


equal ſize; very pellucid, both ſides of the orifice are ci 
and each has a rotatory motion, appearing. ſometimes. without | 
the edge of the mouth, as at a a; ſometimes within it. No 
diſtinct inteſtines, or internal motion, perceivable. It's motion 8 
different from moſt of this genus, but not ealily deſcribed. | ee 
ſmall feet. It is found 1 in. ſtagnant 1 water. 8 
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Simple vorticella, the upper part br ad, the under part 

with two projecting parts at the anterior end, which are 
with a number of vibrating fibrillæ, that produce ent of 
water by their quick motion, and thus colle& food: for our vorti 

X cella, Mr. Baker has delineated i it in wy 10, 11, 12, Plate XIII. 
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